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GLOSSARY OF TECHNICAL TERMS

This glossary defines terms used in this Record of Decision (ROD). The definitions apply specifically to

this ROD and may have other meanings when used in different circumstances.

Administrative Record File: A file that contains all information used by the lead agency to make its
decision in selecting a response under CERCLA. This file is to be available for public review, and a copy
is to be established at or near the site, usually at one of the information repositories. Also, a duplicate is

filed in a central location, such as regional or state office.

Applicable, or Relevant and Appropriate Requirements (ARARs): The federal and state
environmental rules, regulations, and criteria that must be met by the selected remedy under Superfund.

Carcinogen: A substance that may cause cancer.

Chemical of Concern (COC): A regulated chemical that is present at a concentration deemed to pose

an unacceptable risk to human health or the environment, taking into account the acceptable level or risk
land-use definitions (i.e., current and reasonable potential future), and exposure scenario {i.e., completed

pathways).

Chemical of Potential Concern (COPC): A chemical identified as a potential concem to human health
or the environment through a screening-level assessment because its concentration exceeds regulatory

criteria.

Comment Period: A time during which the public can review and comment on various documents and
actions taken, either by the Navy, EPA, or CTDEP. For exarﬁp!e, a comment period is provided when
EPA proposes to add sites to the National Priorities List. A minimum 30-day comment period is held to
allow community members to review the Administrativ.e Record file and review and comment on the

Proposed Plan.

Community Relations: The Navy and NSB-NLON pfogram 1o inform and involve the public in the

Superfund process and respond to community concems.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42 U.S.C.
9601 et seq.: A federal law passed in 1980 and modified in 1986 by the Superfund Aniendments and

Reauthorization Act (SARA), Public Law 99-483. The act created a special tax that goes into a trust fund

120305/P Vi _ : CTO 0841
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to investigate and clean up abandoned or uncontrolled hazardous waste sites. Under the program, EPA
can do either of the following:

+ Pay for site cleanup when parties responsible for the contamination cannot be located or are unwilling
to perform the work.

+ Take legal action to force parties responsible for site contamination to clean up the site or pay back
the federal government for the cost of the cleanup.

Connecticut Remediation Standard Regulations (RSRs):  Connecticut regulations (Sections
22a-133k-1 through 3 of the Regulations of Connecticut State Agencies} concerning the remediation of
polluted soil and groundwater.

Contaminants: Any physical, biological, or radiological substance or matter that, at a cerain

concentration, could have an adverse effect on human health and the environment.

Data Gap Investigation (DGI): A follow-up investigation performed to address data gaps identified in the

results of previous investigation.

Decision Document: An official document that describes the selected remedy for a site. The Decision
Document documents the remedy selection process and is issued by the Navy following the public

comment period and state concurrence.

Ecological Risk Assessment (ERA): Scientific method to evaluate the effects on ecological receptors

to exposure to contaminants in site-specific medium {e.g., soil, groundwater, etc.)

Excavation: Earth removal with construction equipment such as a backhoe, trencher, front-end loader,

excavator, etc.

Extractable Total Petroleum Hydrocarbons (ETPH): A method of analysis designed to measure
certain widely used petroleum products such as kerosene, jet and diesel fuels, and No. 2 to No. 6 fue! oi.
The ETPH method may be used for testing soil and groundwater samples and is used specifically to

demonstrate compliance with Connecticut RSRs.

Feasibility Study (FS): A report that presents the development, analysis, and comparison of remedial

alternatives.

120305/P - vii CTO 0841
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Five-Year Review: Review of any remedial action that resuits in any hazardous substances, pollutants,
or contaminants remaining at the site. The review is conducted no less often than each five years after

the initiation of the remedial action.

Groundwater: Water found beneath the earth's surface. Groundwater may transport substances that
have percolated downward from the ground surface as it flows towards its point of discharge.

Hazard Index (HI): Sum of the HQs for all chemicals and all routes of exposure. Provides an indication
of noncarcinogenic risks associated with the chemicals, media, and route of exposure.

Hazard Quotient (HQ): The ratio of the daily intake of a chemical from on-site exposuré divided by the
reference dose for that chemical. The reference dose répresents the daily intake of a chemical that is not
expected to cause adverse health effects. '

Human Health Risk Assessment (HHRA): Scientific method to evaluate the effects on human

receptors to exposure to contaminants in site-specific medium.

Inaccessible Soil: Poliuted soil which is {a) more than 4 feet below the ground surface; (b} more than
2 feet below a paved surface comprised of a minimum of 3 inches of bituminous concrete or concrete,
which 2 feet may include the depth of any material used as subbase for the pavement; or (c) beneath an
existing building or permanent structure provided written notice has been provided to the Commissioner.

Incremental Cancer Risk (ICR): The incremental increase in the probability of developing cancer during
one’s lifetime from exposure to carcinogenii:: chemicals in addition to the background probability of
developing cancer. The EPA Incremental Cancer Risk goal is between 1x10® (1 in a million) and 1x10™
(1 in ten thousand) chance of cancer risk. Cancer risk less than or within the risk goal is considered an
acceptable risk level by the EPA. The CTDEP Incremental Cancer Hisk.Guideline is 1x10° (1in a
hundred thousand) and applies to cumulative risk posed by 'multiple contaminants. The State's

acceptable carcinogenic risk for individual pollutants is 1x10® (1 in a million).

Information Repository: A file containing information, technical reports, and reference documents

regarding a Superfund site that is made available to the public.

Installation Restoration (IR) Program: The purpose of the program is to identify, investigate, assess,
characterize, and clean up or control releases of hazardous substances, and to reduce the risk to human
health and the environment from past waste disposal operations and hazardous material spills at Navy

activities in a cost-effective manner.
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milligram per kilogram (mg/kg): One part of contaminant in a million pans of a solid material.

National Oil and Hazardous Substances Poliution Contihgency Plan {NCP), 40 CFR Part 300:
Federal regulations that provide the organizational structure and procedures for preparing for and
responding to discharges of oil and release of hazardous substances, pollutants, or contaminants.

National Priorities List (NPL): The EPA list of the most serious uncontrolled or abandoned hazardous
waste sites identified for possible long-term remedial response. The list is based on the score a site
receives in the Hazard Ranking System. EPA is required to update the NPL at ieast once a year.

New Source Area (NSA): The newly identified disposal area within Site 3 where petroleum contaminant

was discovered.

Organic Compounds: Naturally occurring or man-made chemicals containing carbon. Volatile organics
can evaporate more quickly than semivolatile organics. Other organics associated with RIFS activities
include pesticides and polychlorinatgd biphenyls (PCBs). Some organic compounds may cause cancer:
however, their strength as cancer-causing agents can vary widely. Other organics may not cause cancer
but ray be toxic. The concentrations that can cause harmful effects can also vary widely.

Operable Unit (OU): Operable units are site management tools that define discrete steps towards
comprehensive actions as part of a Superfund site cleanup. They can be based on geological portions of
a site, specific site problems, initial phases of action, or any set of actions performed over time or

concurrently at different parts of the site.

Polynuclear Aromatic Hydrocarbons (PAHs):  High molecular weight, relatively immobite, and
moderately toxic solid organic chemicals featuring multiple benzenic (aromatic) rings in their chemical
formula. Typical examples of PAHs are naphthalene and phenanthrene.

Proposed Plan: A public participation requirement of SARA in which the lead agency summarizes for
the public the preferred cleanup strategy and rationale for preference and reviews the alternatives
presented in the detailed analysis of the FS. The Proposed Plan may be prepared either as a fact sheet
or as a separate document. In either case, it must actively solicit public review and comment on all
atternatives under consideration. '

Remedial Investigation (Rl): A report which describes the site, documents the nature and extent of
contaminants detected at the site, and presents the results of the risk assessment.

120305/F iX CTO 0841
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Remedial Action (RA): The actual construction or implementation phase that follows the ramedial ( )
design for the selected clean-up alternative at a site. Activities to control exposure to, treat, or remove
contaminated media, waste, or material.

‘Response Action: As defined by CERCLA Section 101(25), means remove, removal, temedy, or

remedial action, including enforcement activities.

Remedial Goal (RG): Aliowable concentration of contaminant that can be left in medium and not
adversely impact human health or the environment. It may also be the end result of a long-term action

that stops or substantially reduces a release or threatened release of hazardous substances.

Responsiveness Summary: A summary of written and oral comments received during the pubfic

comment period, together with the Navy's responses to these comments.

Risk Assessment: Evaluation and estimation of the current and future potential for adverse human

health or environmental effects from exposure to contaminants.

Sediment: Soil, sand, and minerals typically transported by erosion from soil to the bottom of surlace ( * )

water bodies, such as streams, rivers, ponds, and lakes.
Source: Area(s) of a site where contamination originates.

Superfund: The trust fund established by CERCLA that can be drawn upon to plan and conduct
cleanups of past hazardous waste disposal sites and current releases or threats of releases of non-
petroleum products. Superfund is often divided into removal, remedial, and enforcement components.

Superfund Amendments and Reauthorization Act (SARA): Public Law 99-499 enacted on October
17, 1986, to reauthorize the funding provisions and amend the authorities and requirements of CERCLA
and associated laws. Section 120 of SARA requires that alt federal facilities be subject to and comply
with this act in the same manner and to the same extent as any non-government entity.

Subsurface Soil: Soil, sand, and minerats typically found deeper than the top 12 inches of the earth’s

surface.

Surface Soil: Soil, sand, and minerals typically found within the top 12 inches of the earth’s suriace.

W,
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Measure of the concentration or mass of organic compounds

(j Total Petroleum Hydrocarbon's:
‘ containing carbon and hydrogen in petroleum and derived products.
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1.0 DECLARATION

11 SITE NAME AND LOCATION

Site 3 - New Source Area (NSA) Soil

Naval Submarine Base - New London {NSB-NLON)
Groton, Connecticut

CERCLIS ID No. CTD 980906515

1.2 STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) presents the Selected Remedy for the soil at Site 3 - NSA, a small portion
of Site 3, at NSB-NLON in Groton, Connecticut. The only chemical of concern {COC) identified in the soil
at Site 3 - NSA is petroleum. Petroleum is excluded from consideration under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), 42 U.5.C. §9601, et seq., the law
more commonly known as Superfund. Therefore, the Navy recommends No Further Action (NFA) for the
Site 3 - NSA soil under CERCLA.

The United States Environmental Protection Agency (EPA) and Connecticut Department of
Environmental Protection (CTDEP) concur with the NFA remedy for the Site 3 - NSA soil under CERCLA,

1.3 DESCRIPTION OF SELECTED REMEDY

Site 3 - NSA, a small area within Site 3, is one of the 25 sites at NSB-NLON currently included in the
Navys Installation Restoration (IR) Program. The operable unit {OU) for Site 3 soil and sediment (OU3)
was previously addressed in the OU3 Record of Decision {ROD), and the Site 3 - NSA was discovered,
but not remediated, during the remedial action {RA) for OU3. Site 3 - NSA is a small abandoned disposal
area (approximately 0.06 acre) located inside the northern edge of Site 3. Because the petroleum
contamination found at Site 3 - NSA is not regulated under CERCLA, the Navy recommends NFA for it
under CERCLA. Groundwater issues at Site 3 that are CERCLA-related will be addressed in a separate
ROD.

In addition, the Navy shall address the petroleum-contaminated soil identified at Site 3 - NSA under the

applicable regulations. The Navy's plan for addressing the petroleum-contaminated soil is provided in
Appendix B.

120305/P -1 - CTO 0841
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1.4 STATUTORY DETERMINATIONS

The NFA Remedy is protective of human health and the environment and complies with regulatory

requirements that are applicable or relevant and appropriate.
Because there are no CERCLA-related hazardous substances, pollutants, or contaminants in the soil at
the site that pose an unacceptable risk from its future use, five-year reviews will not be required for the

Site 3 - NSA saoil.

1.5 AUTHORIZING SIGNATURES

The signatures provided on the following pages validate the selection of the NFA remedy for the soil at
Site 3 - NSA (QU3) by the Navy and EPA, respectively. The CTDEP concurs with the Selected Remedy.

()
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Concur and recommend for implementation:

-

Capt. Sean P. Sullivan, USN
Commanding Officer

Naval Submarine Base - New London
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Concur and recommend for implementation:

ML Shudin

Susan Studlien, Director
Office of Site Remediation and Restoration
EPA Region |
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2.0 DECISION SUMMARY

2.1 SITE NAME, LOCATION, AND DESCHIFTION

NSB-NLON is located in southeastern Connecticut in the towns of Ledyard and Groton. NSB-NLON is
situated on the east bank of the Thames River, approximately 6 miles north of Long Island Sound. It is
bordered on the east by Connecticut Route 12, on the south by Crystal Lake Road, and on the west by
the Thames River. The northern border is a low ridge that trends approximately east-southeastward from
the Thames River to Baldwin Hill. A general facility location map is shown on Figure 2-1, and the
locations of the IR Program sites, including Site 3, are shown on Figure 2-2. The tocation of Site 3 - NSA

is shown on Figure 2-3.

Site 3 - NSA is a small area (0.06 acre) within Site 3, located on a hillsids along the northeastern side of
Stream 5 and Triton Road (Figure 2-4). Petroleum contamination was detected in the soil at the site. Site
3 - NSA includes a small disposal area with rusted drums, steel cable, and boulders.

2.2 SITE HISTORY AND ENFORCEMENT ACTIONS

221 Site History

During the RA for OU3, a NSA was discovered adjacent to Streamn 5 at Site 3. Sediment that exhibited
potential petroleum contamination (i.e., odor and sheen on pooled water) was encountered during
excavation activities. Upon further investigation, rusted drurms and steel cable intermingled with boulders
and soil ware evident in a small dispoé;al area upgradient (north} of Stream 5 (see Figures 2-4 and 2-5).
A sample of the contaminated sediment was collected and analyzed. Elevated levels of total petroleum
hydrocarbons (TPH) were detected in the sample [1,750 milligrams per kitogram (mg/kg) by Method
418.1] indicating the presence of petroleum contamination. The NSA was not remediated at the time of
the OU3 RA because the nafure and extent of contamination was unknown; however, absorbent booms
and hay bales were put in place during construction activities to minimize migration of the contamination
downstream, and plastic sheeting was placed along the stream bank prior to backfilling to minimize
further contaminant migration to Stream 5. '

222 Previous Investigations

Site 3 was investigated during several phases, including the Phase | Remedial Investigation (RI) (Atlantic,
1992), Focused Feasibility Study (FFS) (Atlantic, 1994), Phase Il Rl (B&RE, 1997), and Basewide
Groundwater Operable Unit Remedial Investigation (BGOURI) (TINUS, 2002a). During completion of the
Phase Il RI, the Navy and regulators decided that the best strategy for the site was to address the source

120305/P . 2-1 CTO 0841
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area OUs at the site first and then address the groundwater OuU. A Time-Critical Removal Action (TCRA)
for the Overbank Disposal Area (OBDA), an area within Site 3, was completed in 1997 concurrent with
the RA for Site 2 (Area A Landfill), an adjacent site (Navy, 1997). A Feasibility Study (FS) was completed
for the soil and sediment QU for Site 3 (QU3). A remedial alternative was selected for OU3 and
documented in a ROD {Navy, 1998). The remedial design was subsequently completed, and OU3 was
remediated during 1999 and 2000. Approximately 18,050 tons of contaminated soil and sediment were
excavated and disposed at off-site disposal facilities. Site restoration activities are still ongoing.

Groundwater at Site 3 was further investigated during the BGOURI in 2000, but the results of the
investigation were inconclusive and data gaps remained. To address the newly found Site 3 - NSA and
the data gaps identified during the BGOURI, a Data Gap Investigation (DGl) (TtNUS, 2002b) was
completed in the fall of 2002 prior 1o initiating an FS. During the DGI, temporary wells were installed at
Site 3 - NSA 1o measure groundwater levels and sample groundwater, and soil samples were also
collected. The samples were analyzed for contaminants, including metals, organics, pesticides, and
polychlorinated biphenyls (PCBs). The results of the DG! were presented and evaluated in the BGOURI
Update/FS (TtNUS, 2004), and remedial altematives were developed to address the petroleum-
contaminated soil associated with Site 3 - NSA. The details of the sampling and analytical program are
also discussed in Section 2.5.2 of this ROD. The results of the investigation are summarized in the

following sections.

2.2.3 Enforcement Activities

On August 30, 1990, NSB-NLON was placed on the National Priorities List (NPL) by the EPA pursuant to
CERCLA of 1980 and Superfund Amendments and Reauthorization Act (SARA) of 1986. The NPL is a
list of uncontrolied or abandoned hazardous waste sites identified by EPA as requiring priority remedial

actions.

In October and November 1994, the United States Department of the Navy (Navy), EPA, and the State of
Connecticut signed the Federal Facility Agreement (FFA) (EPA, 1995) for NSB-NLON. The agreement is
used to ensure that environmental impacts associated with past and present activities at NSB-NLON are
thoroughly investigated and that the appropriate remedial action is pursued to protect human health and
the environment. In addition, the FFA establishes a procedural framework and timetable for developing,

implementing, and monitoring appropriate responses at NSB-NLON, in accordance with GERCLA (and

SARA amendment of 1986, Public Law 93-499), 42 U.S.C. §9620(e)(1); the National Oil and Hazardous
Substance Pollution Contingency Plan (NCP), 40 CFR 300: Resource Conservation and Recovery Act
(RCRA), 42 U.S.C. §6901 et seq., as amended by the Hazardous and Solid Waste Amendment (HSWA)
of 1984, Executive Qrder 12580; and applicable State laws.

120305/F 2-2 CTO 0841
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2.3 COMMUNITY PARTICIPATION

The Navy has been conducting commuriity relations activities for the IR Program since the program
began. From 1988 to November 1994, Technical Review Committee (TRC) meetings were held on a
regular basis. In 1994 a Restoration Advisory Board (RAB) was established to increase public
participation in the IR Program process.

Many community relations activities for NSB-NLON involve the RAB. The RAB generally meets quarterly.
The RAB provides a forum for discussion and exchange of information on environmental restoration
activities between the Navy, regulatory agencies, and the community, and it provides an opportunity for
individual community members to review the progress and participate in the decision-making process for

various 1R Program sites, including Site 3 - NSA.
The following community relations activities are conducted as part of the Community Relations Plan:

* Information Repositories. The Public Libraries in Groton and Ledyard are the designated
information repositories for the NSB-NLON IR Program. All pertinent reports, fact sheets, and other

documents are available at these repositories.

* Key Contact Persons. The Navy has designated information contacts related to the NSB-NLON.
Materials distributed to the public, including any fact sheets and press releases, will indicate these
contacts. The Public Affairs Officer will maintain the site mailing list to ensure that all interested
individuals receive pertinent information on the cléanup.

* Mailing List. To ensure that information materials reach the individuals who are interested in or
affected by the cleanup activities at the NSB-NLON, the Navy maintains and regularly updates the
site mailing list.

* Regular Contact with Local Officials. The Navy arranges regular meetings to discuss the status of
the IR Program with the RAB.

* Press Releases and Public Notices. The Navy issues press releases as needed to local media
sources 10 announce: public meetings and comment periods; the availability of reports, and to
provide general information updates.

* Public Meetings. The Navy conducts informal public meetings to keep residents and town officials
informed about cleanup activities at the NSB-NLON, and at significant milestones in the IR Program.
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Meetings are conducted to explain the iihdings of the RI; to explain the findings of the FS; and to

present the Proposed Plan, which explains the preferred alternatives for cleaning up individual sites.

» Fact Sheets and Information Updates. The Navy develops a series of fact sheets to mail to public
officials and other intsrested individuals andfor to use at handouts at the public meetings. Each fact
sheet includes a schedule of upcoming meetings and cther site activities. Fact sheets are used to
explain certain actions or studies, to update readers on revised or new health risks, or to provide

general information on the IR Program process.

» Responsiveness Summary. The Responsiveness Summary for the Proposed Plan {Navy, 2004)
summarizes public concerns and issues raised during the public comment period and documents the
Navy's formal responses. The Responsiveness Summary may also summarize community issues

raised during the course of the FS.

e Announcement of the Decision Document. The Navy announces the signing of the Decision
Document through a notice in actions or studies, to update readers on revised or new health ﬁéks, or
to a major local newspaper of general circulation and a press release sent to everyone on the mailing
list. The Navy places the signed Decision Document in the information repositories before any

remedial actions begin.

« Public Comment Periods. Public comment periods afiow the public an opportunity to submit oral
and written comments on the proposed cleanup options. Citizens have at least 30 days to comment

on the Navy's preferred alternativas for cleanup actions as indicated in the Proposed Plan.

» Technical Assistance Grant (TAG). A TAG from the EPA can provide up to $50,000 to a
community group to hire technical advisors to assist them in interpreting and commenting on site

reports and proposed cleanup actions. Currently, no TAG funds have been awarded.

+ Site Tours. The Office of Public Affairs periodically conducts site tours for media representatives,

locat officials and others.

A notice of availability of the Proposed Plan (Navy, 2004a) for the Site 3 - NSA Soil was published on
July 16, 2004 in The New London Day newspaper. The documents are available to the public in the

NSB-NLON Information Repository located at the Groton Public Library in Groton, Connecticut and the
Bill Library in Ledyard, Connecticut. The notice also announced the start of the 30-day comment beriod,
which ended on August 17, 2004.
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The notice invited the public to attend a public meeting held at the Best Western Olympic inn in Groton,
Connecticut on July 28, 2004 (Appendix A). The public meeting presented the proposed remedy and
solicited oral and written comments. At the public meeting, personnel froni the Navy and the CTDEP
answered guestions from the attendees during the informal portion of the meeting. In addition, public
comments on the Proposed Plan were formally received and transcribed. The concurrence letter from the
State of Connecticut is provided in Appendix B. The transcript for the public comments is pravided in
Appendix C. Responses to the comments received during the public comment period are provided in the
Responsiveness Summary in Section 3.0.

2.4 SCOPE AND ROLE OF RESPONSE ACTION

Site 3 is one of the current 25 IR Program sites at NSB-NLON. As with many IR sites, the problems at
Site 3 are complex. As a result, the work has been separated into three separate QUs:

ou3 Included the contaminated soil and sediment at Site 3
Site 3 - NSA Soil Includes the contaminated soil at Site 3 - NSA.
ou9 Includes the Basewide Groundwater associated with the upper-base portions of

NSB-NLON, including the groundwater at Sites 2, 3, 7, 9, 14, 15, 18, 20, and 23.

OU3 was remediated during 1999 and 2000. Approximately 18,050 tons of contaminated soil and
sediment were excavated and disposed at off-site disposal facilities. Site 3 - NSA (0.06 acre) and the
Area A Downstream Watercourses/OBDA (2 acres) are the only portions of Site 3 (approximately
75 acres) where soil issues were identified. Groundwater issues at Site 3 are being addressed separately
under the ROD prepared for the Sites 3, 7, 14, 15, 18, and 20 groundwater portion of OU ¢ (Basewide
Groundwater) (Navy, 2004b). Therefore, this ROD only applies to Site 3 - NSA soil. Because the
petroleum contamination detected in the soil at Site 3 - NSA is excluded from action under CERCLA, NFA
is recommended for the site under this act. However, because the petroleum contamination does
represent a potential threat to human health and the environment, the Navy shall address the petroleum-
contaminated soil under the applicable regulations. The Navy's plan to address the contaminated soil at
Site 3 - NSA is provided in Appendix B.

25 SITE CHARACTERISTICS

The location of the Site 3 - NSA, as well as the general configuration of the Area A Downstream
Watercourses and adjacent areas, is shown on Figure 2-3. The location of Site 3 relative to other sites at
NSB-NLCN is shown on Figure 2-2. Site 3 is located in the northern portion of NSB-NLON and inciudes

undeveloped wooded areas and recreation areas (golf course and lake for swimming).
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Site 3 - NSA surface water flows into Stream 5. Stream 5 flows westward along Triton Road through the
Small Arms Range and under Shark Boulevard and eventually discharges to the Thames River at the
Defense Reutilization and Marketing Office (DRMO) cutfall.

During the Stream 5 remediation in 1999 and DGl in 200é. environmentally significant levels of TPH were
observed in the soil at the Site 3 - NSA and at the water table just northeast of Triton Road. The extent of
the petroleum-contaminated soil iikely extends from the NSA southwestward to underneath Triton Road
(Figure 2-5).

Most of Site 3 is within designated Explosive Safety Quantity Distance (ESQD) arcs of Site 20, the Area A
Weapons Center (Figui’e 2-2); therefore, further development is not planned for this area. Navy
regulations prohibit construction of inhabited buildings or structures within these arcs and, afthough
existing buildings operate under a waiver of these regulations, no further construction is planned.

2.5.1 Physical Setting

Site 3 is located within the lower portion of a northwest-trending valley (northern valley) situated between
the topographic/bedrock high that occupies the central area of the NSB-NLON and- the
topographic/bedrock high that forms the northern border of the NSB-NLON. Figure 2-3 shows the surface
features of Site 3.

The geology of Site 3 - NSA consists of overburden deposits overlying metarﬁorphic bedrock. The depth
to bedrock, which has beean identified as the Mamaccke Formation, is 6 feet at 3TW27. The overburden
southwest of Stream 5 consists of silty sandy gravel and is mapped as stratified drift of former meltwater
streams {USGS, 1960). Overburden deposits northeast of Streamn 5 at the NSA consist of silty sand with

rock fragments and boulders (Figure 2-8).

Groundwater is present in both the overburden and bedrock underlying Site 3 - NSA. The saturated
thickness of the overburden is approximately 2 feet in 3TW27. Depth to groundwater ranges from
minimal to a few feet near Stream 5, increasing to the northeast. From the downstream area,

groundwater flows to the west toward and discharges into the Thames River.

2.5.2 Site Investigatibn and Sampling

A DGI was conducted at Site 3 in the fall of 2002 to investigate the NSA and confirm the groundwater "

results of.the BGOURI. . Soil and grou'ndwater samples were coliected from Site 3 during the DGI and
analyzed to further define the nature and extent of contamination at the site. The soil sampling program
and a portion of the groundwater sampling program were concentrated on determining the overall nature
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and extent of contamination at the NSA at Site 3. Petroleum contamination was expected in this area
based on information collected during the remediation of Stream 5 sediment.

During the DG, éix surface and four subsurface soil samples were collected and analyzed for Target
Compound List (TCL) volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),
pesticides, and PCBs, and Target Analyte List (TAL) inorganics. Extensive subsurface soil sampling
efforts were not able to be performed in the suspected source area due to the presence of boulders and
shallow bedrock. Subsurface sampling efforts were conducted in areas immediately downgradient of the

source area where contaminants would likely migrate.

2.5.3 Nature and Extent of Contamination

Soil samples were collected from Site 3 - NSA during the DGI and analyzed to further define the nature
and extent of contamination at the site. The positive soil analytical results from the DGI are summarized
in Tables 2-1 and 2-2 and discussed below.

Soil

During the RA for OU3, TPH was detected at a concentration of 1,750 mg/kg in a sediment sample
collected in Stream 5 at Site 3. During the DG, stained subsurface soil and a petroleum odor were
observed in this area, and vapor measurements indicated the presence of petroleum. This information
confirms that there is petroleum contamination in the soil. It is likely that TPH concentrations in the soil
would be similar to or higher than those found in the sediment sample. TPH concentrations of
1,750 mg/kg or greater would exceed the CTDEP residential RSR of 500 mg/kg indicating the potential
for adverse health effects. This concentration also exceeds the CTDEP GA mobility criterion of 500
mg/kg indicating that there is a potential for petroleum to migrate from soil to groundwater in this area.

During the DGI, soil samples were collected from soil borings (SB) advanced during the installation of
temporary wells (TWs). Six surface (35801, 35B02, 3SB03, 3TW27, 3TW28, and 3TW29), and four
subsurface (3SB03, 3TW27, 3TW28, and 3TW29) soil samples (Figure 2-4) were collected and analyzed
for TCL VOCs, SVOCs, pesticides, and PCBs, and TAL inorganics. Extensive subsurface soil sampling
efforts were not able to be performed in the suspected source area due to the presence of boulders and

- shallow bedrock. Subsurface sampling efforts were conducted in areas immediately downgradient of the

source area where contaminants wouid likely rhigrate.
Four VOCs were infrequently detected at low concentrations in the Site 3 - NSA soil samples. Acetone

was detected in 2 of 10 samples at concentrations of 90 J micrograms per kilogram (ug/kg) and
130 J pg/kg; results for the remaining eight samples were rejected. Acetone is a common laboratory
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contaminant and based on the number of rejected sample results, it likely that the detected
concentrations are laboratory-related versus site-related. 1,2-Dichloroethene (cisftotal) was only detected
in the subsurface soil sample (2 to 3 feet) from the 35B03 boring location. Toluene and trichloroethene
(TCE) were both detected at maximum concentrations (3 pg’kg and 6 ug/kg, respectively} in the
subsurface soil sample (5.7 to 6.7 feet) collected from the boring for 3TW28. The release mechanism for
the VOCs is not clear; however, VOCs were detected in subsurface samples, suggesting that
groundwater contamination, which has been historically detected in the vicinity, may be the source of the

soil contamination.

Twenty SVOCs, mainly polynuclear aromatic hydrocarbons (PAHs), were detected in the soil samples
collected at the Site 3 - NSA. Al of the maximum concentrations, with the exception of
bis(2-ethythexyl)phthalate (35B03), were detected in the surface soil sample (0 to 1 foot} collected from
the boring for 3TWZ29. A few PAHs were also detected at lower concentrations in the surface soil
samples from the borings for 3TW27 and 3TW28. Field personnel reported the presence of stained soil
with a strong petroleum odor and measurable photoionization detector (a portable air monitoring device
which detects organic vapors) readings at the bottom of the borings for aTW27 and 3TW28; however,
elevated concentrations of TCL SVOCs/PAHs were not detecled in the subsurface soit samples from
these locations. Further review of the laboratory information (chromatographs) for the sam.ples revealed
that a significant number of unknown petroleum hydrocarbons were detected in the samples. The
interference of these compounds on the analysis for TCL SVOCs/PAHs is reflected in the elevated
detection limits reported for samples from 35B03 and 3TW28.

Wells 3TW27, 3TW28, and 3TW29 were located downgradient of Site 3 - NSA and on the opposite
(southern) side of Stream 5. PAHs were primarily detected in the surface soil samples versus subsurface
soil samples from these locations, indicating that the asphalt of Triton Road or a source other than the
NSA at Site 3 is the source of the contamination. The unknown petroleum hydrocarbons detected at
depth in 3TW27 and 3TW28 are most likely the result of a petroleum product being spilled (leaking drum}
or dumped in the Site 3 - NSA and migrating 1o a topographic low in the bedrock. Although no soil
samples were collected for analysis from the boring for 3TW30, which is located on the southern side of
Triton Road, visual inspection and field screening instruments did not indicate any contamination. Review
of the boring log for 2DMW298, which was installed in 1993 during the Phase Il Rl and is located west
and downstream of 3TW27, did not reveal any potential contamination {stained soil). Therefore, the
petroleum hydrocarbon contamination appears to be localized.

Pesticides detected in the soil samples included 1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane (DDT) and
its metabolites [1,1-dichloro-2,2-bis{4-chlorophenyl)ethane (DDD) and 1,1-dichloro-2,2-
bis(4-chlorophenyl)ethene (DDE)], alpha-1,2,3,4,5,6-hexachlorocyclohexane (BHC), alpha- and gamma-
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chiordane, and methoxychlor. DDT and its metabolites were detected in almost every sample {minimum
frequency of detection was 9 of 10 samples). Maximum concentrations of DDT and its metabolites
(DDT = 1,700 pg/kg, DDD = 210 pg/kg, and DDE = 770 pg/kg) were detected in the surface soil sample
from 3TW27. The soil remedial goal for the sum of DDT and it metabolites {DDTR) during the recent RA
was 5.0 mgkg. Therefore, the maximum DDTR concentration in soil (2.7 mg/kg in surface soil from
3TW27) does not exceed the soil remedial goal for DDTR. The remaining pesticides were detected

_ infrequently (less than 2 of 10 samples) and at much lower concentrations.

Aroclor-1260 was detected in 2 of 10 samples at low concentrations (less than 70 ug/kg). The two
detections of the PCB were found in the surface and subsurface soil samplas collected from 3SB03.

Twenty-one inorganics were detected in the soil samples. Fourteen of the inorganics were detected in
alrﬁost avery samp]e (9 of 10 samples or more), and 18 were detected at maximum concentrations that
exceeded background concentrations. Calcium, lead, manganese, mercury, sodium, vanadium, and zinc
were detected frequently, and the maximum detected concentrations of these inorganics were typically
greater than one order of magnitude higher than background concentrations. All of the maximum
concentrations of inorganics were found in the surface soil sample from 3SB03 and the subsurface soil
samples from 3TW27 and 3TW28.

2.6 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES

This section of the ROD discusses the current and reasonable anlicipated future land uses and current
and potential beneficial groundwater uses at Site 3 - NSA. This section forms the basis of reasonable

exposure assessment assumptions and risk characterization conclusions.

Site 3 - NSA is located along Triton Road between the Small Arms Range and Site 7 - Torpedo Shops.
Reasonable potential future fand use of the area includes the continued use as an undeveloped area.
There are no plans for residential development of the site. The groundwater aquifers found within the
overburden and within the bedrock are not used as drinking water sources or for industrial water supply
purposes. The groundwater is classified as GB by the State of Connecticut. The overburden
groundwater discharges to a stream (Stream 5) that eventually discharges 1o the Thames River and is
hydraulically connected to the bedrock aquifer. There are no plans to use either the overburden or
bedrock aquifers in this area for drinking water or industrial water supply purposes.

It is unlikely that the site wilt be developed for residential use. However, hypaothetical future residential

use of the site was evaluated in the risk assessment for the purposes of completenass and to determine

whether land use controls are needed.
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Most of Site 3 is within designated ESQD arcs of the Area A Weapons Center; therefore, further
development is not planned for this area. Navy regulations prohibit construction of inhabited buildings or
structures within these arcs and, although existing buildings operate under a waiver of these regulations,

no further construction is planned.

2.7 SITE RISKS

The purpose of a risk assessment is to estimate the probability and magnitude of potential adverse
human health and envircnmental effects from exposdre to contaminated media at a site. The results of
the risk assessment provide the basis for taking action and identify the contaminants and exposure
pathways that need to be addressed by the response action.

The human health and ecological risks associated with exposure to soil at Site 3 - NSA were evaluated in
the BGOUR! Update/FS (TINUS, 2004). The results of these risk assessments are provided below.

2.71 Summary of Hurnan Health Risk Assessment

The major components of a human heaith risk assessment {HHRA) include data evaluation, exposure
assessment, toxicity assessment, risk characterization, and uncertainty analysis. Data evaluation is a
task that uses a variety of information to determine which of the chemicals detected in site media are
most likely to present a risk to potential receptors. The end result of the evaluation is a list of
Centaminants of Potential Concem (COPCs) and representative exposure point concentrations for each
medium. During the exposure assessment, potential human exposure pathways are identified at the
source areas under consideration. Chemical-specific toxicity criteria for the identified COPCs are
identified during the toxicity assessment and are used in the guantification of potential human health
risks. Risk characterization involves quantifying the risks associated with exposure to the COPCs using
algorithms established by the EPA and CTDEP. Risks from chemicals are calculated for either
carcinogenic or noncarcinogenic effects. The uncertainty analysis identifies limitations in the risk
assessment that might affect the final risk results. The final result of the risk assessment is the
identification of medium-specific COCs an.d- exposure pathways that need to be addressed by a RA.

COPCs were identified by.comparing maximum concentrations of contaminants to risk-based and health-
based criteria. Soil concentrations were compared te EPA Region 9 Preliminary Remediation Goals
(PRGs) for residential exposure to soil (EPA, 2002), CTDEF RSRs for residential exposure to soil and
CTDEP pollutant mobility criteria for migration from soil to groundwater (CTDEP, 1996), and EFA Soil
Screening Levels (SSLs) for soil to air and for migration from soil to groundwater (EPA, 1996). If the
maximum concentration exceeded any criterion, the chemical was retained for all exposure routes
involving the associated medium. The Site 3 - NSA soil COPCs (surface and subsurface) and the
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screening criteria used to identify them are summarized in Tables 2-1 and 2-2. The tables differentiate
COPCs based on direct contact and migration exposure scenarios.

Potential receptors for exposures to soil at the Site 3 - NSA included construction workers, full-time
employees, adolescent trespassers, and hypothetical child and adult residents. Potential exposure
pathways evaluated for exposures to soil included incidental ingestion and dermal contact. The
construction worker and hypothetical child and adult residents were assumed to be exposed to surface
and subsurface soil. Adolescent trespassers and full-time employees were assumed to be exposed only
to surface soil. Potential receptors for exposures to groundwater at Site 3 included construction workers
and future adult residents. Dermal contact with groundwater was evaluated as a potential route of
exposure for the construction worker. Exposures to groundwater through direct ingestion, dermal contact
while showering/bathing, and inhalation of volatiles while showering/bathing were evaluated for
hypothetical aduit residents.

Exposure point concentrations for each of the COPCs were developed for reasonable maximum
exposure (RME) and central tendency exposure (CTE) scenarios. Based on the limited data set, the
maximum and average concentrations were used for surface soil exposure concentrations under the
RME and CTE scenarios, respectively. The 95 percent Upper Confidence Limit was used as the
exposure concentration for exposures to subsurface scil under the RME and CTE scenarios.

Potential human health risks resulting from exposure 1o Site 3 - NSA COPCs were estimated using
algorithms established by the EPA and CTDEP. The algorithms are used to calculate risk as a function of
chemical coﬁcentration, human exposure parameters, and toxicity. Risks attributable to exposure to
chemical carcinogens were estimated as the probability of an individual developing cancer over a lifetime
{incremental cancer risk (ICR)]. According ta EPA, risks less than 1 x 10 (or a risk less than one in one
million) are generally considered to be “acceptable,” and risks greater than 1 x 10" (1 in 10,000) are
generally considered to be “unacceptable." According to CTDEP, risks less than 1 x 10 {1 in 100,000)
for cumulative risk or 1 x 10° (1 in 1,000,000) for individual chemicals are generally considered to be
“acceptable,” while risks greater than 1 x 107 for cumulative risk or 1 x 10 for individual chemicals, are
generally considered to be “unacceptable." The hazards associated with the effects of noncarcinogenic
chemicals were evaluated by comparing an exposure level or intake to a reference dose (RfD). If the
ratio of the infake of a chemical to the reference dose [hazard quotient (HQ)] exceeds unity,
noncarcinogenic {toxic) éﬁects may occur. A hazard index (HI) was generated by summing the individual
HQs for all the COPCs associated with a specific pathway. If the value of the HI exceeds unity,
noncarcinogenic health effects associated with that particular chemical mixture may occur, and therefore

it is necessary to segregate the HQs by target organ effects or mechanism of action. The HQ should not
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be construed as a probability in the manner of the ICR, but rather as a numerical indicator of the extent to

which a predicted intake exceeds or is less than a reference dose (RfD).

Tables 2-3 and 2-4 present the cancer risks and Hls for Site 3 - NSA under the RME and CTE scenarios,
respectively. Risk Assessment Guidance for Superfund (RAGS) Part D, Summary of Receptor Risks and
Hazards for COPCs, tables for Site 3 - NSA are included in Appendix D. Cumulative ICRs and Hls
resulting from exposure to soil at Site 3 - NSA were within the EPA and CTDEP acceptable ranges for the
receptors and scenarios considered. All ICRs were less than or within EPA’s target risk range of 10% 10
10®, while the ICR for a hypothetical child resident was essentially equal to CTDEP’s acceptable risk level
of 10°. PAHs were the major contributors to the ICRs, but PAHs were later eliminated as COCs because
they weré found to be related to the Triton Road asphalt pavement. No His exceeded the acceptable
level of 1.0.

The chemicals identified as a concern in Site 3 - NSA soil during the HHRA were further evaluated during
the uncertainty analysis using additional information such as background levels, nature and exient
information (e.g., frequency of detection), field data {water quality), and Applicable or Relevant and
Appropriate Requirements (ARARs). The following table summarizes the COCs for Site 3 - NSA soil that
were identified through the HHRA and uncertainty analysis.

Medium Method Scenario COCs Based on COCs Based on
Federal CTDEP
Requirements Requirements
Soil HHRA Carcinogenic None None
Non- None Mone
Carcinogenic
Direct Direct Contact - None Petroleum (TPH)
Comparison Residential :
Criteria Migration from None Petroleumn {TPH)
Soail to
Groundwater

272 Summary of Ecological Risk Assessment

2721 introduction

The goal of the ecological risk assessment (ERA) was to determine whether adverse ecological impacts
are present as a result of exposure to chemicals released to the environment at the Site 3 - NSA. The
ERA methodology was in accordance with the Final Guidelines for Ecological Risk Assessment (EPA,
1998), the Ecological Risk Assessment Guidance for Superfunci: Process for Designing and Conducting
Ecological Risk Assessments {EPA, 1997), and Navy Policy for Conducting Ecological Risk Assessments
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{Navy, 1999). The ERA consisted of Steps 1, 2, and 3a of the ERA process. A summary of the ERA

conducted for the soils at Site 3 - NSA is provided below.

2722 Exposure Assessment

A general description of Site 3 is presented in Section 2.5 of this document. Site 3 - NSA, located
adjacent to Stream 5 in the northern portion of Site 3, is very small and consists primarily of a steep
embankment (see Figure 2-5). The embankment slopes to an intermittént stream {Stream 5) separated
from Triton Road by a narrow strip of grassed land (approximately 10 to 15 feet wide). The embankment
is covered by large rocks, boulders, and small trees.

Figure 2-7 presents the ecological conceptual site model for the Site 3 - NSA. In summary, the primary
source of contamination was assumed to originate at the surface. It is likely that the contarnination
migrated through the soil to groundwater. In addition, contamination that migrated to groundwater could
have discharged to Stream 5. There is also a possibility that contamination could have migrated to
Stream 5 sediment as a result of erosion of the embankment. Ecological receptors can be exposed to
contaminants in the surface water, sediment, and surface soil by direct exposure, ingestion of media, and
ingestion of contaminated food items. Significant exposure of terrestrial wildlife to chemicals in the soil at

Site 3 - NSA, however, is unlikely because the site is small and a poor ecological habitat.

2723 Assessment and Measurement Endpoints

For the ERA, the assessment endpoints included the prbtection of the following groups of receptors from a
reduction in growth, survival, and/or reproduction caused by site-refated chemicals:

« Soil invertebrates.
» Benthic invertebrates
+ Aquatic invertebrates

» Terrestrial vegetation

The following measurement endpoints were used to evaluate the assessment endpaints in this ERA:

» Decreases in survival, growth, and/or reproduction of plants and soil invertebrates were evaluated by
comparing the measured concentrations of chemicals in the surface soil to surface soit screening

values designed to be protective of these ecological receptors.

» Decreases in survival, growth, and/or reproduction of benthic invertebrates were evaluated by

comparing the measured concentrations of chemicals in the surface soil to sediment screening values

120305/P -2-13 CTO 0841



SEPTEMBER 2004

designed to be protective of these ecological receptors. Sediment samples were not collected to
determine potential risks to benthic and aquatic invertebrates because Stream 5 was recently
remediated. Surface soil samples were compared to sediment screening values as a conservative

measure to evaluate the potential migration pathway of soil erosion into the stream.

2724 Identification of Chemicals of Potential Concern

Potential risks to terrestrial plants, invertebrates and aquatic receptors resultling from exposure to
chemicals were evaluated by comparing the chemical concentrations in the surface soil to surface soil
and sediment {to evaluate soil after it is transported to the stream) screening levels. Tables 2-5 and 2-6
present the sources of the screening levels. An ecological effects quotient (EEQ) approach was used to
characterize the risk to potential ecological receptors. This approach characterizes the potentiat effects
by comparing exposure concentrations with éffects data. The EEQs for terrestrial and aquatic receptors

were calculated as follows:

_ S5 _ CSS
SdSL
where:
EEQ = Ecological effects quotient (unitless)
Ces = Contaminant concentration in surface sail {pg/kg or mg/kg)

SSSL = Plant or invertebrate surface soil screening level (ug/kg or mg/kg)
SdSL = Aquatic receptor sediment screening level {pg/kg or mg/kg)

Ecological COPCs were selected by the following procedures:

s Chemicals with EEQs greater than 1.0 (using maximum concentrations) were retained as COPCs for

further evaluation because they have a potential to cause risk to ecological receplors.

e Contaminants without scresning levels were retained as COPCs but were only evaluated

qualitatively.

All detected SVOCs, two pesticides, one PCB, and 10 metals were retained as COPCs in surface soil
{Table 2-7). All chemicals were retained as COPCs because their maximum detected concentrations
exceeded associated surface soil screening value {SSSVs), excluding carbazole, dibenzofuran, and iron.

These chemicals were retained as COPCs because no SS5Vs were available for comparison.

120305/P 2-14 CTO 0844



SEPTEMBER 2004

All detected SVOCs, five pesticides, one PCB, and eight metals were retainqd as COPCs in surface soil
to conservatively assess the potential future migration of soil contaminants 1o Stream 5 sediments (Table
2-8). Of these, PAHs were retained because their maximum detected concentrations exceeded the
associated total PAH sediment screening value (SdSV). ‘Alpha-chlordane, gamma-chlordane,
Aroclor-1260, barium, cadmium, copper, lead, mercury, silver, vanadium, and zinc were retained as
COPCs because their maximum detected concentrations exceeded associated SdSVs. Carbazole,
bis(2-ethylhexyl}phthalate, and dibenzofuran were retained as COPCs because no toxicity information

was available for comparison.

27.25  Step 3A - Refinement of Conservative Exposure Assumptions

Step 3a consists of a refinement of the conservative exposure assumptions used to select COPCs to
more realistically estimate potential risks to ecological receptors. This refinement is qualitative in nature
and discusses iterns such as habitat, exposure concentrations, and alternate benchmarks.

Although potential risks to soil invertebrates and terrestrial vegetation exist, as indicated by the
conservative screening, the likelihood of exposure to these receptors is small. The steep embankment is
covered by patches of soil, large rocks and boulders, and small trees. Due to the rocky substrate and
patches of soil, understory shrubbery does not exist. Because trees are present along the embankment,
it is assumed that potential contamination at Site 3 - NSA is not adversely affecting vegetation.
Additionally, the lack of understory inhibits the Site 3 - NSA as a potential foraging and nesting area for
small mammals and birds. There are, however, areas surrounding' Site 3 - NSA that provide much better
habitat and so small mammals and birds in the area would most likely be drawn to other areas for their
necessary resources. Therefore, based on the lack of beneficial habitat for these species, it is assumed
that the greatest risk posed to ecological receptors is from the potential migration pathway of soil erosion

to sediment and not from direct exposure of contamination in the surface soil.

The chemicals discussed in the following paragraphs were retained as COPCs because their maximum
detections in surface soil exceeded SdSVs or because SdSVs were not available for comparison.
Average concentrations were compared to the benchmarks (see Table 2-8) during the refinement process
because soil erosion into the stream would occur over an average area, and the soil would mix as it
enters the stream. Therefore, it is more likely that benthic invertebrates in the stream would be exposed

to the average soil concentration after the soil migrates to Stream 5 sediments.
in the Step 3a refinement, total PAH concentrations were evaluated in place of individually detected PAH

concentrations because the toxicity of PAHs may- be additive. The average total PAH concentration of
4,185 pg/kg exceeded the SdSV, but the average concentration (986 pgfkg) was wel! below the SdSV

120305/P 2-15 CTO 0841



SEPTEMBER 2004°

after excluding sample S3883TW2901. The sample location with the maximum total PAH concentration,
S3SS3TW2901, was located within the narrow strip of grass separating Stream 5 and Triton Road.
Detections of PAHs in this sample location are potentially attributable to asphatt, road traffic, or waste oil
from Triton Road. Because the strip is vegetated, the possibility for soil erosion to Stream 5 from this
sample is low. Therefore, PAHs were not expected to cause a risk to aquatic receptors, and PAHs were

not retained as COCs.

In the duplicate of soil sample S35S3SB0301, bis(2-ethylhexyl)phthalate was detected at a maximum
concentration of 1,200 pg/kg, and was detected in five of six samples collected at an average of
337 ug/kg.  Both the maximum and average detected concentrations are less than the alternate
benchmark of 1,300 pg/kg (Buchman, 1999). Therefore, potential risks to aquatic receptors from current
soil concentrations were considered unlikely, and bis(2-ethylhexyl}phthalate was not retained as a COC.

Carbazole and dibenzofuran were each detected in only one of six soil samples collected at a
concentrations of 140 pg/kg and 52 ug/kg, respectively, in sample S3SS3TW2901. The average

carbazole concentration was higher (321 pg/kg) due to elevated detection limits in some samples.

However, both the maximum and average delected concentrations were less than the alternate-

benchmark of 1,800 ug/kg (Cubbage, et al., 1997). The maximum (52 ug/kg) and average (306 pgkg
due to elevated detection limits) dibenzofuran concentrations were less than the alternate benchmark of
5,100 pg/kg (Buchman, 1999). The sample containing the detected concentrations of carbazole and
dibenzoturan was located within the narrow strip of grass separating Stream 5 and Triton Road. Because
the strip is vegetated, the possibility of soil erosion to Stream 5 from this location is Iow.. Due to the low
frequency of detection and low coneentrations compared to the alternate benchmarks, potential risks to
aquatic receptors from carbazole and dibenzofuran in the surface soil are considered unlikely. Carbazole

and dibenzofuran were not retained as COCs.

DDD, DDE, and DDT were retained as COPCs because the sum DDTR concentration of 2,680 ng/kg in
sample S3553TW2701 exceeded the sum DDTR SdSV of 2,000 pg/kg. Soil sample S38$3TW2701 was
located in the narrow strip of grass dividing Triton Road from Stream 5, and it was known that DDD, DDE,
and DOT were historically used at Site 3 for mosquito control. Other DDTR totals, including the average

sum DDTR concentration of 705 pg/kg, are less than 2,000 ug/kg, indicating that the presence of these

pesticides in surface soil would not cause risk to aquatic receptors as a result of soil erosion to Stream 5.
For this reason, DDD, DDE, and DDT were not retained as COCs.

Aroclor-1260 was retained as a COPC because the maximum detection in the dublicate of surface soil

sample S35535B0301 exceeded the SdSV. Howsver, Aroclor-1260 was only detected at this sample
location, and the original sample result (S3SS3SB0301) of 55 ug/kg does not exceed the SdSV.
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Additionally, the average of all results, 18.7 ua/ky, is well below the SdSV and the consensus-based
Probable Effects Concentration (PEC) of 676 pg/kg. Therefore, due to the low frequency of detection and
low concentrations, potential risks to aquatic receptors from Aroclor-1260 in the surface soil are unlikely.
Aroclor-1260 is not retained as a COC. '

The pesticides alpha- and gamma-chlordane were retained as COPCs because they were detected at
concentrations exceeding their associated SdSVs. These pesticides were both detected in only one of
six .surface soil samples (S3SS3SB0301-D). However, the detected concentrations of these pesticides
(12 pg/kg and 13 pg/kg, respectively) are less than the consensus-based PEC of 17.6 Hg/Kg (see Table
2-6). In addition, the averages of all results (12.1 pg/kg and 12.2 ugrkg, respectively), which consider
detection limits for nondetect data, are also less than the PEC. Therefore, due to the low frequency of
detection and low concentrations, potential risks to aquatic receptors from alpha- and gamma-chlordane
in the surface soil are unfikely. Alpha-chiordane and gamma-chiordane were not retained as COCs.

Barium, cadmium, copper, lead, mercury, silver, vanadium, and zinc were retained as COPCs because
their maximum detected concentrations at location S3SS3SB03 exceeded their associated SdSLs.
Sample location S3SS3SBO3 is located along the steep embankment {see Figure 2-4, 3SB03).
Comparisons to the average barium, cadmium, copper, lead, mercury, silver, vanadium, and zinc
concentrations are appropriate to realistically evaluate the potential migration pathway. In all cases, the
averages of all soil results are less than associated SdSVs or consensus-based PECs. For example, the
average of all soil results for barium is 47.7 mg/kg; the SdSV is 48 mg/kg. The average of all soil results

for cadmium is 0.67 mg/kg; the SdSV is 0.99 mg/kg. The average of all soil results for copper is

25.7 mg/kg, the SASV is 32 mgkg. The average of all soil results for lead is 43.9 mg/kg; the SASV is
36 mg/kg, but the PEC is 128 mg/kg. The average of all soil results for mercury is 0.78 mg/kg; the SdSV
is 0.18 mg/kg, but the PEC is 1.06 mg/kg. The average of all soil results for silver is 0.52 mg/kg; the
SdSV is 1 mg/kg. The average of all soil results for vanadium is 53.1 mg/kg; the SdSV is 57. The
average of all soil results for zinc is 181 mg/kg; the SASV is 121 mg/kg, but the PEC is 459 mg/kg. Based
on the potential migration pathway and current concentrations in surface soil, these metals are not likely
to cause unacceptable risks to aquatic receptors in Stream 5; therefore, these metals are not retained as
COCs.

2726 Summary and Conclusions of ERA

Several chemicals detected in surface soil were initially retained as COPCs because their chemical
concentrations exceeded screening levels resulting in EEQs greater than 1.0 based on the conservative
exposure scenarios. These chemicals were then re-evaluated in Step 3a of the ERA to determine which
chemicals have the greatest potential for causing risks to ecological receptors and should therefore
should be retained as COCs for further discuésionlevaluation. The ecological endpoints evaluated in this
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ERA were terrestrial invertebrates and plants and aquatic receptors. In summary, no chemicals were

retained as ecological COCs in any medium.

27.3 Summary of Site Risks

The results of the HHRA conducted during the BGOURI Update/FS for contaminants other than TPH,
such as metals and organic compounds, indicated that there were no unacceptable risks to human health
or the environment at Site 3 - NSA. Considered collectively, the TPH result collected during the RA for
Stream 5, the DG field results {stained soil), and the risk assessment uncertainties evaluation indicate
that petroleum detected in the subswrface soil does present a potential risk to human health and the
environment. Therefors, petroleum was retained as a COC for soil. TPH has no toxicity value; therefore
an exposure assessment, loxicity assessment, and risk characterization could not be performed for TPH.

in addition, a screening level ERA was conducted for Site 3 - NSA contaminants other than TPH, and it
showed that there are no significant .risks to ecolagical receptors from direct exposure to soil or potential
exposure from migration of soil to sediment or groundwater to surface water at the Site 3 - NSA. Based
on thé HHRA, ERA, and a comparison of site data to criteria indicative of direct exposure and potential
migration concerns, only petroleum was retained as a COC. A comparison to CTDEP criteria showed
that there are potential unacceptable risks to future hypothetical residents from exposure to petroleum in
Site 3 - NSA sail.

2.8 DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan for Site 3 - NSA soil at NSB-NLON, Groton, Connecticut was released for public
comment in July 16, 2004. The Proposed Plan identified NFA as the Selected Remedy for Site 3 - NSA
soil. The Navy reviewed all written and verbal comments submitted during the public comment period. It
was determined that no significant changes to this decision, as originally identified in the Proposed Ptan,

were necessary or appropriate,
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TABLE 241

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONGERN N SURFACE/SUBSURFACE S0IL AT SITE3 -NSA
DIRECT CONTACT EXPOSURE SCENARIOS
SITE 3 - N3A SQIL ROD
HNSB-NLON, QROTON, CONNECTICUT

PAGE 1 QF 3
Scenario Timatrama:; Current/Future
Madium: Surface/Subsurface Soil
Exposure Medlum: Surface/Subsurtace Soll
Exposure Point; She 3
Ask-Based Rationale for
Minimum Maximum Location of Concentration Potential Potantial
CAS Number Chemica! Concentration| MINIMUM | oo ration | Maximum Unhts Maxtmum Detection Range af Used for Backgrm‘md CoPC ARARITEC | ARARTEC COP:': Contaminant
n Qualiflar " Qualifier Concentrat] Frequancy | Nondetects™ ) Valus' Screening Flag™ | Daletion or
on Scresning® Loval™ Valve Source Selactian
Vointlle Organic Compounds
67.64-1 Acetons 80 J 130 J 1 UG/KG T S3583Tw2a01 22 | NA 130 NA 160000 N NA SSL-INH NO BSL
1 | 500000 CTRESSOIL
156-59-2 cls-1.2-Dichlvrosthene 1 J 1 J UG/KG | S3583580301 710 1 5-7 1 NA 4300 N NA SSL-INH NO BSL
! 500000 CTRESSQIL
108-883 Toluane 3 ] 3 J UG/KG [ S3SBATWZBOT 0 5.7 2 NA 520000 SAT| 650000 SSL-INH NO BSL
500000 CTRESSOQIL
540-59-0 Total 1.2-Dichioroalhane 1 J 1 S UGKG | S3SBISBO30C! 1710 114 R NA 43007 NA S5L-INH NO NTX
NA CTRESSOIL
75016 Trichtoroetnens z J 5 J UG/KG | S35B3TWeRD: 21C FEN [3 NA 53 C 4600 SSL-INH NG BSL
. 56000 CTRESSQIL
Semivolatile Organlc Compounds —
41-57-5 2-Mathynaphmaens 16 J 16 1 UBKG | 2388aTwaelt 110 340 - 3600 | 16 Na 56007 N NA SSL-INH NQ asL
474000 CTRESSOIL
83-32-9 Acenaphthane 33 N ) . UGG | S2585TW2301 210 240 - 3830 | 53 NA 370a00 N NA SSL-INH 5] BSL
; 1300000 CTRESSOIL
-20B-96-8 Acenaphiniviens [ J 310 M UGKS | 53883TW2901 410 340 - 3609 31y NA 370000™ N NA SSL-INH NG BSL
1080000 CTRESSOIL
a2 Anthravens EIE J 310 J LG/G | S3583TW2001 B 340 . 3600 KIF] NA 2200000 N NA: SSL-NH NG BSL
1008000 CTRESSCIL
56-55-3 D £ i3 J 1800 U4G | 53553 w2g01 a0 34C - 3600 510 A NA SSLANH ASL
H 0 CTRESSOIL
50-32-8 B e ] 2300 UGHG | S3SSaTw2e01 D 340 - 300 2000 NA NA SSLAINH ASL
CTRESSQOIL
205.93.2 Benzo{b)Hun 7a N 260C TLGRG | 535537 wWeet [25T] Fal - 3800 2600 NA NA LINH ASL
0 CTRESSOIL
191.24.2 BanZoig kL {perdane 87 E 1200 LUGPKG | S3S53TwWea0t 500 347 - 3600 1200 NA 230000 N MA S5L-INH NO B3L
1000000 CTRESSQIL
Z07.08-9 Berzofk)llucranthene 35 K 1290 UGKG | S3953TWest i) 3403600 1000 A BZ00 [# NA E3CINA NG BEL
400 CTRESSOIL
117817 Bia{2-slhylhaxiprinalate 23 J 1200 UG/KG | S25535603071-C WIC 450 - 3600 1200 NA E T NA SSL-INH NG BSL
44000 CTRESSOIL
GE-74-H Carbazola 148 J 140 UGKG | S3S53TW2s0! 110 340 - 3500 140 MA. 24000 C NA SSL-INH NO BSL
31000 CTRESSAIL
28013 Chrysere : 38 J ‘500 UG/KG | S3S33TAW28CT 718 340 - 3500 TBOC A 82000 C NA SSLANH NG BSL
! ! B4000 CTRESSOIL
380 480 DGIRG | S3583TW2S0T GE 340 - 3800 28C TeA, TA S5L-INH ASL
1000 CTRESSOIL
{132-64-9 Dibanzalurar ) B 52 UGG | SAgEETW2o01 27 343 - 3600 7 ) 29000 N NA SEL-INH NO BSL
: 270000 CTRESSOIL
i 266440 Flugranthene 58 ] 2400 UG/KG | S3S83Twzin1 A0 33 - 890 2400 WA 230000 N NA SSL-INR NG 8sL
1000000 CTRESSOIL
B6-73-7 Fluorena €7 J EX M UG/KG | SISS3TW2001 1D 348 - 3600 Fil NA 270000 N HA SSLINH NG 8sl,
! 1000000 CTRESSOIL
deno o)p 16 ) ] 1200 UR/KG | SISS3TW290! [0 33 - 360D *200 A 620 C NA SELTHH ASL
| 1000 CTRESSOIL
2 Naphihateris 1 1 14 i LUGMG | 53883 TwW2enT IS T 346 - 3600 11 NA TG N 170000 SSL-NH NO BSL
| } 1000000 CTRESSOIL
RRT-E Fhenanitiene 33 1360 “ LG/KG | 53853Twasal 700 ;o 3a0- 850 a0 A 23000¢7 W NA SSLANH NO BSL
; | 1000000 CTRESSOIL
12300 Pyrere i B 360C TUGKG | S385aTwze0 B0 | 340-880 3600 NA 230000 N HA SSLARNH ND BSL
; { | 1000000 | CTRESSOH
Pesticides/PCH
72548 id‘d‘vDDD 28 B 21C i UG/KG | S3853TweToT 910 34 210 NA 2400 [8 MA SSLINH NO BSL
| 2600 CTRESSOIL
TZEST ‘4 4.00E 0.87 7e P UKG | 33883Twzro 11 A T NA 1700 c NA SSLINH NC B3
| i 1800 CTRESSOIL




TABLE 241

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE/SUBSURFACE SQIL AT SITE 3 - NSA
DIRECT CONTACT EXPOSURE SCENARIOS
SITE 3 - N8A SOIL ROD
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 3
Alsk-Basad Rationale far
CAS N R Minimum Minlmum Maxlimum Maximum Location of Dstaction Range of Coneantration Background COPC Potentlal Potantial COPC | Contaminant
umber & c 0N | Callfier | CONCentration Qualitiar | UM Maximym F m Used tor Valust Screenin ARARTTBC | ARARTBC ) | Deletion or
1 n ua Concantration requency | Nondstscty! Screaning™ siue “ﬂ Valus Source Flag™ atetion o
S0-255 4.9-00T T8 3 700 UG/HG | 53583 1 S0 15 700 NA 700 C TH0000 S5L-INH ) BSL
- 1800 CTRESSOIL
310-64-6 [Alpha-BHG 17 J 17 J UG/KG | Saasa w1 G 1.7 56 7 RA %0 [ 760 BELAMH O BSL
97 CTRESHOIL
BEE] Alha-Chiordane 9.8 J 12 7 UGKG | SaSSa5a0e010 NG 7.8-56 2 NA 800 C SSLANH ND BSL
490 CTRESSOIL -
11086825 jAoCior-1260 55 & DGERG | 535535800010 Z10 T8-25 ) NA 0 © 1900 +INH NO BEL |
_ 1000 GTRESSOIL
5103742 |Gamma-Ghiordens 9.3 7 13 7 UGG | S35533a0801-0 0 19-566 T3 A 1800 C NA S5L-INA NG B5L
480 CTRESSOIL
72435 MBtoXyGTion FX] N Fx 1 UGKG | SISBITWIa0T 0 17560 a3 A 3000 N NA, SELNR B5L |
340000 GTRESSOIL
Total Matals — -
7 5 |Aluminum 2730 T6000 ME/KG | S35B3TW2801 o0 T 16060 17600 m A "~ SSLANA BKE EFAl |
NA CTRESSON
7440360 - |Anmmony 053 J 0.53 ] MGEKTE | 53553560301 i NA 053 206 31 N A SSLINR WG ESL, 6KG
27 CTRESSON,
TA40-302 0.43 T 39 KG | SICEITWZI01 16710 NA 33 7. L-INH L
= 10 CTRESSOIL
Ta4l-303 Barium €3 127 W [ S3585TW2B01 W10 NA 27 50 906000 SSL-INF o) BSL |
4700 CTRESSOIL
TRA043-0 [Cadmium 37 37 MG/KG | SasaasHoam 778 0A42-1.8 37 (X T M) mﬁ-mn NC | B5C
a4 EBSOIL
(7446702 [Caium 264 EYED J MGG | GaSBITWeo0 W10 NA 320 NA LT FBLNH | NG NUT
NA CTRESSOIL
T440-47-3 Crvomium® 4.3 123 MGVKG | S3ISBATW2801 1010 Na 18.3 215 30 27 SSLANH NO BSL, BKG
100 CTRESSOIL
7440484 |Coban 24 17 MGIRG | SISBITWIRT | 710 T5-64 773 R B0 FiA SSL-NH NG G —
NA CTRESSOIL
TAA0-560-B Copper EX) 558 MG | SISSaGB0a01 il A 658 30 N A SSL-INH ND B3l
2600 CTRESSOIL
7435896 Jiron 3700 00 WEKG 1 53383TW2ZB0T 1810 A TR NA TN NG EPAI
- NA CTRESSOIL
7439-02-1 Load 19 192 § MG/KG | 53333880801 1010 NA 192 400 NA, SSLINH NG BSL
— 500 CTRESSOIL
9450 MG/KG | 535BaTW2801 10 NA 9460 WA NA -INH (4] NUT
NA CTRESSOIL
573 J MG/KG | BIGBITWZEG | 00 WA 573 €B600 1N T
N NA CTRESSOIL
3 N MO/KG | 53353580301 &0 0.02-0.18 3 NA L-INH L
20 CTRESSOIL
TAR0-02-0 Nickel 1.2 T .4 ] MGKG | S3553580301 0 3.2-12.6 154 60 N 13000 INH NG BSL
1400 CTRESSOIL
7440057 otasalum 592 8210 WERE | SI5B3TWER0T 51 50 0 NA NA S5i-INH NG NUT
iz g T Sa o
TT82-45-2 Selenm 053 J 0.72 J WMKG ISB00T 710 0.4 -052 .72 [ N NA, -INF NG
340 CTRESSOIL
Tea 24 .26 7 18 MG/ FSB0301 ETE) 0.17-027 T8 L] N A L-INH ™G BSL
340 CTRESSOIL
7440-23-5 frn ~ 565 165 MG/KG | SISBaTW2ADT w0 TE.4 . BT.2 163 NR NA STy NG NUT
NA CTRESSOIL
THAES2 [] k13 J MG/KG | 53553580301 010 NA 335 NA L-INH ASL
470 CTRESSOIL
TA4066-6  |Inc 3.8 i MG | S3SS3SB0301-0 wWio NA %02 00 N NA SSLINH NO L
20000 CTRESSOIL
Miscetaneous
ITTNUSO4E [Tl Sollds [ 7+ ] o I I % | S38E3TWZ901 1010 A 57 NA RA NA SSLINF rruo | NTX 1
NA CTRESSOIL
A anaded vahs that the wHon Lsed 107 cTeening excweds tha critsrion or background vaiue,
A ghaded chemical name indicates that the chamical has baen selected as g COPC.
—
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TABLE 2.1
QCCURRENCE, DISTRIBUTION, AND SELEGCTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE/SUBSURFACE SOIL AT SITE 3 - NSA
DIRECT CONTACT EXPOSURE SCENARIDS
SITE 3 - NSA SOIL ROD
NSB-NLOM, GROTON, CONRECTICUT
PAGE 30F 3
. . Risk-Baged Rationale for
Minimum . Maxiemum . Location of Cencentration Potential Potential
CAS Number Chamical Goncantration | VAT | Concantration | MeximUm |y S Froconney | Homge oty | Used for riie Snc::::?ng ARARITEC | ARAR/TBC ‘;‘:Fﬁ Conmminant
i ur Congontration | oaeeney | Nondetact Sersening™ e Laver™ Valus Source T | Setestion
CEens:

1 Sampls and duplicale are counted as two separate samples when datermmining tha
minimum ard maxdtmum detected concertrations.

2 Values pressntedt aa sample-spacific quantiation limits.

3 Tha maximum detacted concentration Is used for Screening purposes.

4 Atantlc, 1895. Background concantrations of Inorganits In Soll - Naval Submaring Base -
New London. If he maximum, detacied concentratian of an Inanganic is less than the backgraund cerncentration, then

that metal ks riot selected as 8 COPC.

5 The risk-based COPC streaning level for residential land use is presented. Tha valua is based on a

tasgel Hazard Quetlant of 0.1 ter honcarcinegens {denoled with a “N- flag) or an Incremental cancer

risk of 1E-8 for carcinogens (denoted with & *C* hag) (EPA, 2002). PRGa for noncarcinogens are divided by 10,

The chemical 18 selected as a COPC If the maximum detected concentration axceads the background value, the nsk-bassed

@

COPC screaning level and/or an ARAR/TRO(s)

Napnhthaleng Is used as a surrogate for 2-methyinaphthalane

Acenaphttiena is used as & surtogata for aganaphthylane.

Pyrene Is uskd 2s a sumegate tor benzolg .liperyisna rng phenanthrene.

1¢ Chiardare is used B 2 surrogate for atpha-chlordans and gamma-chiorgane.
11 Haxavelent chromium,

12 OSWER soll screaning laval lor residential land use [EFA, 1954}

13 Vaiue Is tor cis-1,2-dichlorpethene,

~d

w1 o

Asgccinled Samolgs:
S38L3SBEOTO
53583580201
53583580301
33883880301
§3883580301-0
S3SBATWETO
53533TW2T01
53383TW2B0
S388aTwzB01
53583TWZS01
S3553TWERG

ARAR/TBC = Applicable or Ratevant and Appropriate RequirementTo Be Conslderad,
C = Carcinggan,

COPC = Chamkeai of Potenlial Concern,

J = Estimatad Vatue.

N = Noncarcinogen.

NA = Not Applicable.

AT = Soll Saturatlon

SE+INH = Spil Screening Level 1or ranstars from $oil to alr (inhalation) (EPA, 1986),
CTRESSOIL - CTDEP Remediation Standard Aegulations for residenllal solis.

Rallonale Spdes:
For Selection as B COPC:
ASL = Above COPC Scraeming LeveyARARTBC

For Elminaticn as a COPC:
BKG = Less thar Sackground Levels
BSL = Balow COPC Scresning LevelaRARTEC
NLT = Essantial Nutrkent,
NTX = Na Taxcity Infarmatian.
EPAl = USEFA Ragion 1 ¢oes nol advocate evatuation of this chemical,




TABLE 2-2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS QF POTENTIAL CONCERN IN SURFACE/SUBSURFACE SOIL AT SITE 3 - NSA
MIGRATION PATHWAYS
SITE 3 - NSA SOIL ROD
NSB-NLON, GROTON, CONMECTICUT

PAGE 1 OF 2
Scenarig Timetrame: Current/Futurs
Medium: Surface/Subsurtece Soil
Exposurs Medium: Surtace/Subsurface Sail
Exposurs Point: Site 3
Minimum Maximum Concantration GIDEP | CTDEP Soir Rationsia for
. Mirtimurn Maximum . tooation of Maximum | Dstection Aange of Background | EPA §5L-Sall to " COPC | Contaminant
CAS Mumber Chermicai Concantraden Qualifier Canceniration Qualifier Units Cancentration r ney | N P Usad for Value'® W Maobility V¥apor 7 | e p
& o centre TRAUANGY | Nondeteots™ | s rsening™ slue Criwra® | volsitization™ | 7% m"“"‘.
Yolatile Organic Compounds . —
- Acatona 90 J 130 J UGKG 53583TW2B01 FIA NA 130 NA 15000 140000 24b0000 ND BSL
cis-1,.2-Dichloroethane 1 ] J UGKG] S3SBASBA301 1/10 5.7 1 NA 400 NA NA NO BSL
Toluane 3 3 J UG/KQ 53583 TWEZE01 110 (X5 3 NA 12000 67000 760000 R BSL
Total 1.2-Dichioroathee 1 J . UGKG 53883580301 110 11- 14 1 NA NA NA NA ND NTX
Trichloreethena 2 J J UGKG S3SB3TW2B01 210 2-7 [ NA 57 1000 TO00 NO B5L
Samivolatile Orpanic Campounda
81-57-8 2-Me thalers 16 J 16 N UG/KG] S3553TW2901 1110 340 . 3500 16 HA NA 2600 NA NO BSL
53-32-8 Acenaphthens EX] J 58 o UGKG S3SE3TW2801 210 340 - 3600 59 NA 630008 4000 NA NO BSL
£08-56-9 Acenaphthylene 25 J 310 i) UGG 53553TwWaai1 4710 340 - 3600 310 NA NA 84000 NA NQ BSL
120-12-7 210 J 310 N UGKG 53553250 1710 340 - 3600 31D WA 13000000 400000 NA NO BSL
36 J 1800 uGama $3553TW280 710 340 - 3600 1800 NA 2000 NA ASL
Heniolalpy 49 o 2000 UG/KG 53553TW290 5140 340 - 3600 2000 NA 8200 NA ASL
Benzottifluar : 74 J 2600 UG/KG S38SaTWaRd 51101 344 - IH00 2600 NA 5000 NA ASL
Ba 87 J 200 UGKG SISEATWES) 51140 40 - 3600 1200 NA A 42000 NA ND BSL
35 o 000 UG/KG S3SSITW2o0 410 40 - 3600 1000 NA 49000 1000 ha HO BSL
29 J 200 UG/KG 53553380301-0 8/10 450 - 3600 1200 NA 3500000 11000 NA NG BSL
144 J 140 J VARG 3553 TW2501 1119 340 - 3800 140 NA 590 1000 NA NC BSL
34 J 1800 UG/KG 535853TWegl g 340 - 3600 1800 NA 160000 NA ASL
480 480 UGG 53553TwW2901 1710 340 - 3600 480 NA 2000 1000 NA NG BSL
34 J 52 J UG/KG]  5385aTw2s0l a0 340 - 3500 52 A 48000 5600 NA NG BSL
48 J 2400 UGG S3B53TW2901 B/10 3440 - B8O 2400 NA 8300000 56000 NA NG BSL
7 J (1] J UGS 3553 TW2ZH01 2110 340 - 3600 [l NA §10000 58000 NA NO BSL
100 o 1200 LGEKG S3SS3TW200 510 340 - 3500 1200 NA 14000 ASL
14 o 14 J UGKG 3 ASSITW280 19 340 - 3600 14 NA 81000 56000 NA NG BSL
33 J 1200 DEKG] —— S3SS3TvW290 THE 340 550 1500 HiA NA 20000 A NC B3L
70 ] 3600 UG/KG| _ S3S53TW200 &0 340 - 890 3600 NA 4800000 40000 HA NO BSL
2.8 J 210 UG/KG 53SS3TW2701 9M1L 3.4 210 NA 14000 NA NA NG BSL
087 J 770 VGR/KG 53553TWaI0 101D N 779 A 45000 NA A 3] RSL
1.8 J 170G UG/KG S3833TW270 /10 4.5 1700 NA 26000 NA NA NO BSL
1.7 J 17 J UG/KG|  S35531W280 110 1.7-56 1.7 A GV N NA ASL
38 J i2 J UG/KG 53553880301-D 210 1.B - 68 Ty 10000 ] NA NO BSL
55 ] VG/KG| 53553880301-0 210 18 - 23 B¢ A 1000 NA A NO BSL
8.3 J 13 J UGKGE 53553560301-0 210 1.8-56 1A NA ae NA NQ BSL
4.1 J 4.1 J UVKG $35B83TW2801 110 17 - 560 [ NA, 160000 BOOGO NA NO BSL
T420-90-¢ Aluminym 21 16000 MGKG £33B3TW2801 e NA NA NO ] NTX BKG
(7440360 [Antimony 053 1 0.53 J MEKG 53553580301 11 NA NA NO_| BSL BKG
[7445-38- Arsenic 0.43 J 38 WGKG S3SBITW2T01 W10 NA NA ND BSL
7440303 |Badum 163 127 MG/KG [ S3GRITW2ED] 1010 NA_ NA NO BSL
7440439 |Cacmim 37 37 G| S3SSaSR0201 110 NA NA NG L
74T Galcum 254 420 J MG S3ISB3TW2R01 - 1310 NA MNA NO NUT
FA4D-47-3 Chrgmbam 4.3 18.3 MAKG| - S3583TW2801 1010 NA NA BSlL, BKG
7440-48-4 Cobait 24 17, 5356aTWZe01 o NA MA NO NTX
7440-50-8 Copper [X] 85, MG/KG 53553580301 w10 RA NA, BSL
7435-69-6 __[ion 3700 27700 MGIKG| _ 53SRITWIBD] ViQ NA NA NG NTX
7436-02- Leaad 1.9 192 J MG/KG| S33S3IEB0301 ¥10 NA NA NO NTX
74.15-85-4 Mapnesium 1120 B460 MGE/KG| S3583TWIB01 - ¥10 NA NA NO MUT
T430-D6 5 126 573 3 MO/KG| ™ 53583TWB01 1010 NA ) ] L
T4 7-E 2,00 ] J | MO/KG 1 &10 N NA ASL
T 440-00-( Niciol 1312 J 19.4 J MG/ 1 310 MA, MA NQ BS1
7440-08- Patassium | Be2 B210 MGG S3ISBITW2R01 910 NA NA | NO | NUT



TABLE 2-2

DCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE/SUBSURFACE SDIL AT SITE 3 - NSA

MIGRATIOM PATHWAYS
SITE 3 - NSA 3QIL ROD
NSB-NLON, GROTOM, CONNECTICUT

| | ! £ L2 Rationale f
: , | At ar
CAS Number Chemigal Co:‘:;:nl:;on Minirljlfm Cc"r:::::::an Ml.'l:ll'!'l!.!m Unis | Location of Maximum Dataction Range of Cul:,:l;trr:t:on Background | EPA 55L-50ll to SIS“E; CTSIE:D:SOH COPC | Contaminant
. Qualifiar n Cuadifiar Cancantration Frequency | Nondetacts® | - o 1 aw® " ’ w | Fiag™ | Debetion or
; Screaning’ Criterig Volatilization Selection
7782-45-2 Selenium 0.53 J 0.72 5 ME/KG $35835B0301 710 0.4 - 0.52 072 5.2 MA NA [T B850
7440294 Silver 0.26 J 1.4 MGG S35335B0301 310 C17 - 527 1.8 31 NA NA NO BSL
7440-23-5 Sodium 56.5 193 MG/KG SISBITW2B01 AT 76.4-87.2 193 NA NA NA NO NUT
T440-62-2 Vanadium [ 335 N MG/KG S3553580301 1010 NA a3 5100 NA NA& NO BSL
7440-86-5 Zing 13.8 902 MG/KG $3553580301-0 110 KA 302 14000 NA NA [¢] BSL
Miscellaneous Paramsters
TTNUSD46  [Total Solids | T4 ) T q7 T T % ] S35B3TW2301 |G NA I 97 | NA [ NA I NA NA | ho ] THNTX

A shaded va'ue indicates that the concantration usac for screening exceeds the ctanan cr backgrgund value.
A shaded chemical name ndicales that the chemical nas baen selacted as a SOPC

Egoinglgs:
1 Sample and duplicate are countad s two sepurale sampas whern determiring Ihe
minimum and maximum detectad cancentralians.
2 Values prasented are sample-spacific quantitation limits.
3 Tha maxinum detected concantration is used for scrasning purpisaes,
4 Atlartic, 1995, Background concentraticns of Inorgarics in Soil - Naval Submanne Base -
Maw Landan. # e madmum catected conoentration of an inorganic 4 less than the backgrouna consentrstise. ther
wat metal is not selacted as a ZCFC.
£5A Soil Screening Guidanze, 936,
CTDEF SRS, 1996,
“he chemical is selecen as a COPC if the naximum detactsd congenlralion excesds the background value. Ihe nsk-oRsed
COPC scmaning lavel andior an ARARTBC(s).
A Hexavgient chromium.

~ M n

i mol
53553580101
$3553%880201
53583580301
33553580301
535535B0a0t -
SASBATWE2TO
SAS83TWETDH
S3SBITW2HCH
S3553Tw280
S35H3TW2901
S53583TWIoM

Letiniions

ARAR/TBG = Applicable or Relevant and Appropriate Requirement™ 2 Ba Considered.

C = Carcinogen.

COPC = Chamical of Potantial Concem,
« = Estimated Value,

% = Norcartinegen

“A = Mot Applicanla.

Hatn
For Satecton as a COPC.
ASL = Abova COPC Scraening LavalARARTBC

For Eliminglion as a COPG:
B = Lass than Background Levels.

BEL = Below UOPC Soreenay LavelrARARTBG.

HUT = Essential Nutrienl.
NTX = No Toxiclty infermaton,




TABLE 2-3

SUMMARY OF DGI CANCER RISKS AND HAZARD INDICES FOR SITE 3 - NSA

REASONABLE MAXIMUM EXPOSURES

SITE 3 - NSA SOIL ROD
NSB-NLON, GROTON, CONNECTICUT
Receptor Media Exposura Cancer Chemicals with Chemicals with Chemicats with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Inclex Hl>1
» 10" > 10% and £ 107 »10%and 5 10°*
Construction Worker SurfacerSubaurface Soil |Ingsstion B.0E-07 .- - - 0.08 -
Dermal Contact 9.4E-08 - - .- 0.001
Total 7.0E-07 .- - 0.0% - -
Full-Time Employe¢ Surface Seil Ingestion 3.9E-08 - Banzo(a)pyrens, Arsanic .03 - -
Darmal Gortact 2.9E-08 - Benzo{a)pyrena 0.002 -
EEEE—— Barzof{alpyrene,
Total 8.0E-06 - Dibenzo(a,h)anthracena, 0.03
Arsenic
Adoclescent Trespasaer Surtace Soil Ingestion 2.0E-06 - .- 0.04 --
Darmal Contact 1,3E-06 - - - - 0.002 -
Total 3.3E-06 Benzo(a)pyrens 0,04 -
Berzo(a)pyrene,
) i 3 . Benzo(b)fiuoranthens, .
Child Residant Surface/Subsurface Soll |Ingestion B.8E-06 Dibenzo(a,hianthracene, 0.3
Arsenic
Demmal Contact 1,7E-06 - Banzo{a)pyrana 0,004 --
Benzo{a)pyrena,
N Banza{b)fluorarthweris,
Total 1.1E-05 - Diberzo(a,hjanthracsna, 0.3
Arsonic
Aduit Resident Swriace/Subsurface Soil {Ingestion 3.8E-06 . - - Benzo{a)pyrana, Arsanic 0.03 .-
Derrnal Contact 9.9E-07 - - .- 0.0006 -
Total 4.8E-06 - - Benzo{alpyrena, Arsenic 0.03 - -

Taken from the Basewide Groundwater Operable Unit Remedial Investigation Update/Feasibillty Study (TENUS, 2004).

()




SUMMARY OF DGl CANCER RISKS AND HAZARD INDICES FOR SITE 3 - NSA

TABLE 24

CENTRAL TENDENCY EXPOSURES

SITE 3 - NSA S0IL ROD

NSB-NLON, GROTON, CONNECTICUT

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chamicals with
Aoute Risk Cancer Risks Cancer Risks Cancer Risks Index Hi=1
>10* > 10% and £ 10” > 6™ and < 10°*

Construction Worker Surtace/Subsurface Soil [Ingestion 2.0E-07 - -- - 0.03 b
Damal Contact | 8.3E-09 .- - .- 0,00008 -
Total 2.1E-07 -- - - 0.03 -

Full-Time Employae Surface Soil Ingestion 4.7E-Q7 . - = o.M -
Demmal Contact | 7.1E-08 - - - - 0.0002 -
Total 5.4E-07 - . - 0.1 --

Adolescent Trespasser Surface Soil |Ingestion 1.3E-07 - - - 0.008 -
Dermal Contact | 5.0E-08 -- -- .- 0.0002 -
Total 1.8E-07 - - - 0.008 -

Child Residant Surface/Subsurface Soil [) ion 1.5E-06 - - - - 0.1 --
'Derma] Contact 1.0E-07 .- - - 0.0007 .-
Total 1.6E-06 .. .. . 0.1 -

Adult Resident Surtaca/Subsuriace Seil [Ingestion 5,.5E-07 - - - -- 0.0 --
Demal Cortact 4.1E-08 - - 0.00000 -
iTotal 5.9€-07 -- -- .- 001 s

Taken from the Basewide Groundwater Opsrable Urit Ramadial Investigation Update/Feasibillty Study (TINUS, 2004).



SOURCES OF ECOLOGICAL SURFACE SOIL SCREENING VALUES

TABLE 2-5

SITE 3 - NSA SOIL ROD
NSB-NLON, GROTON, CONNECTICUT

————— 1

PAGE 1 OF 2
: ORNL Canadian { Dutch Target Value Used for

Chemicals Detected in Surface Soils | ORANL Plant Earthworm SQG Value Screening
Semivolatile Organics (g/kg) :
2-METHYLNAPHTHALENE 1,000'" 1,000
ACENAPHTHENE 20,000 1,000 1,000
ACENAPHTHYLENE 1,000 1,000
ANTHRACENE 1,000" 1,000
BENZQ(A)ANTHRACENE 1,000 1,000
BENZO(A)PYRENE 700 1,000" 1,000
BENZO(B)FLUORANTHENE 1,000 1,000
BENZO{G,H,JPERYLENE 1,000 1,000
BENZO(K)FLUORANTHENE 1,000" 1,000
BIS(2-ETHYLHEXYL)PHTHALATE 100% 100
CARBAZOLE NA
CHRYSENE 10000 1,000
DIBENZO(A H)ANTHRACENE 1,000"" 1,000
DIBENZOFURAN NA
FLUORANTHENE 1,000" 1,000
FLUORENE 30,000 1,000t 1,000
INDENO(1,2,3-CD)PYRENE 1,000 1,000
NAPHTHALENE 600 1,000" 1,000
PHENANTHRENE 1,000™" 1,000
PYRENE 1,000" 1,000
TOTAL PAH 1000 1000
Pesticides/PCBs {pg/kg)
4,4'-DDD 10™ 5,000
4.4-DDE 00 5.000°7
4,4-DDT 10(31 5'00013.4)
TOTAL DDT 5,000
ALPHA-BHC 3 3
ALPHA-CHLORDANE. 0.03 0.03
AROCLOR-1260 40,000 200 20
GAMMA-CHLORDANE 0.03 0.03
Inorganics {mg/kg)
ALUMINUM 50 50
ANTIMONY 5 3 3
ARSENIC 10 50 19 29 10
BARIUM 500 160 160
CADMIUM 4 20 3.8 0.8 0.8
CALCIUM NA
CHROMIUM 1 04 64 100 0.4
COBALT 20 9 g
COPPER 100 50 63 36 36
IRON MA
LEAD 50 500 70 85 50




()

SOURCES OF ECOLOGICAL SURFACE SOIL SCREENING VALUES

TABLE 2-5

1 Value for total PAHs. PAHs will be evaluated by comparing the total PAH concentration to 1,000.

2 Value for total phthalates. Bis(2-ethylhexyl)phthalate will be svaluated by comparing the

maximum concentration to 100.
Valée for total DDD/DDE/DOT.

= W

Value for NLON site-specific remedial goal {(B&RE, 1997).

§ Valueinciudes the sum of seven PCBs, including Aroclor-1260.

Motes:

Information extracted from Basewide Groundwater OU Rt Update/FS (TINUS, 2004)
Value used for screening is the lowest of the avallable sources.

NA = No screening value available.

ORNL Ptant - Oak Ridge National Laboratory screening benchmark concentrations for chemical

phytotoxdcity (Efroymson, ot al., 1997a).

ORNL Earthworm - Oak Ridge National Laboratory screening benchmark concentration for chermical
Toxicity to earthworms (Efroymson, et al., 1997b).
Canadian SQG - Canadian Soil Quality Guideline {CCME, 1997).

Dulch Target Value (MHSPE, 2000).

SITE 3 - NSA SOIL ROD
NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 2
ORNL Canadian | Dutch Target | Value Used for
Chemicals Detected ip Surface Soils | ORNL Plant Earthworm 8QG Value Screening

MAGNESIUM : NA

MANGANESE 500 500

MERGURY 03 0.1 10 0.3 0.1

NICKEL 30 200 35 30
{POTASSIUM NA

SELENIUM 1 70 0.7 0.7

SILVER 2 2

SODIUM NA

VANADIUM 2 130 42 2

ZINC 50 200 200 140 50

Foomnoles:




TABLE 2-6

SOURCES OF ECOLOGICAL SEDIMENT SCREENING YALUES
SITE 3 - NSA SOIL ROD
NSB-NLON, GROTON, CONNECTICUT

Chemical Detected in Consensus- Conzensus- Lower Effects | Higher Effects | New London Ss:::e "'::i
Surtace Soll Based TEC Based PEC Levels™ Levels™ PRG™ Va,mmg

Semivolatile Organics (po/kg) '
BIS{2-ETHYLHEXYL)PHTHALATE ~ 1 — - ~ - -
CARBAZOLE B = — . = - =
DIBENZOFURAN . - = = - - =
TOTAL PAH 1,610 22,800 NA NA - 1,610
Pesticides/PCBs (pg/kg) ‘
TOTAL DDT. 528 572 HA NA 2,000 2,000
ALPHA-BHC 2.7 4.99 NA NA ~ 2.37
ALPHA-GHLORDANE 3.24 176 HA NA = 3.04
AROCLOR-1260 59.8 €78 NA NA - 58.8
GAMMA-CHLORDANE 3.24 17.6 NA NA — 3.24
Inorganics {mg/kg)
ALUMINUM - - 58,030" — 58,030
ANTIMONY — - 200 250 - "2
ARSENIC 9.79 33.0 NA NA 70.0 9.79
BARIUM ' - - 48" — - 48
CADMIUM 0.99 4.98 NA NA 9.6 0.99
CALGIUM - — - - — - p
CHAOMIUM 43 1 NA NA 370 a3
COBALT - -~ 107 - - 10
COPPER 32 745 NA NA 270 32
{RON — - 20,0009 40,0000 _ 20,000
LEAD 36 128 NA NA 218 36
MAGNESIUM — = - . _ ~
MANGANESE - - 4607 11000 _ 460
MERCURY 0.180 1.06 NA NA 0.710 0.18
NICKEL 227 48.5 NA NA 51.6 2.7
POTASSIUM — - = - - —
SELENIUM - - 1@ . - 1
SILVER - - 10 7o 3.70 1
SODIUM — - - - — -
VANADIUM -~ - 579 - -- 57
ZING 121 459 NA NA 410 121
MNotes:

*.-" Unavailable

NA - Not Applicable

TEC = Threshold Effect Concentration
PEC = Probable Effect Concentration

Footnotes:

1 These values are provided only for chemicals that do not have TECs or PECs.

2 Apparent Effects Threshold (AET) (marine value} from Buchman, 1995,

3 Effects Range-tow (ERL) and Effects Range-Medium {ERM) from Long et al., 1995.

4 Probable Etlects Concentration (PEC) from Assessment and Remediation of Contaminated Sediments Program (USEPA, 1996).
5 ERL and ERM values from Long and Morgan, 1981,

5 Total DDT Preliminary Remadiation Geoal (PRG) is based on site-specific toxicity data; Inorganic chemical PRGs are ER-M values from
fongetal., 1995

Low Effects Level (LEL) or Severs Elfects Lavel (SEL} from OMOE, 1993,

NLON PRG from Brown & Root Environmental, 1997.

8 The selected sediment screening value is the lowest of the available sources.

~ O



TABLE 2-7

SELECTION OF ECOLOGICAL COPCs IN SURFACE SOIL
SITE 3 - NSA SOIL ROD
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2
Sample Surface Rationals for
Chemical Detected in Surface | Detection Minimum Maximum Contalning A;aralge of Ava':;?o of Background Soll Ec;c;;:cg:al Retain Chemical
Soll Frequency'” | Concentration'® | Concentration® | Maximum ostive w1 | Concentration'” | Screening ® “;; p| Selection or
Concentration | 2218 | Results Valua Quotien co Elimination'®
1/6 16 J 16 J $3583TW2901 16 300 - Iy ASL
1/6 59 J 59 .J 53583TW2901 59 307 - -4 ASL
318 25 ) 210 J 53S83TW2901 124 151 — - - ASL
1/8 310 310 J $355aTW2501 310 349 — - - ASL
5/6 45 J 1800 $38S3TW2901 417 513 - Ry - ASL
4/8 48 J 2000 $3583TW2901 567 581 - Ry - ASL
518 724 2800 $3883TW2901 616 578 - - ASL
/6 87 J 1200 538S3TW2503 427 487 Y] - ASL
416 35 J 1000 S3853TW2801 286 393 - my — ASL
/B 34 J 1260 S3553SB0301-D]  35e 337 - 100 ASL
1/8 140 J 140 J 53553TW2591 140 321 NA - NT X
5/5 38 J 1860 53553TW2901 424 518 - Iy ASL
1/6 480 480 $3553TW2901 480 378 - - . ASL
176 52 J 52 53553TW2901 52 306 . NA NTX
8/6 60 . 2400 33583TW2901 534 534 - -7 ASL
1/6 91 . a1y 53883TW2901 91 a1a - L ASL
4/8 100 J 1200 $3583TW2901 448 501 - .- - ASL
1/6 14 14 $3883TW2901 14 300 . iy - ASL
&/8 33 J 1300 S3SSATW2901 305 305 . -7 - ASL
Py £ 6/6 91 J 2600 S3583TW2901 761 761 - — — ASL
TOTAL PAH N 20180 S3553TW2001 - — 1000 ASL
Pesticides/PCBs (ig/kg)
4.4-DDD &/6 6.2 J 210 53883TW2701] 538 53.8 - -0 - NO BSL
4.4"-DDE 66 12 J 770 53583TW2701 221 221 - .18 — NO BSL
4,4.007 &/5 35 1700 S$3583TW2701 533 533 -
TOTAL DOTR ~ s 2 680 S3583TW2701 = . :
ALPHA-BHC 176 1.7 J 17 J 53583 TW2a01 1.7 11 -
ALPHA CHLONDANE 1/6 12 o 12 ) S3553880301-D] 1 121 -
[ 1 1/8 55 69 $38535B0301-D 62 18.7 -
GAMMA Tl ORDANE 1/6 13 J 13 §3553580301-D *3 12.2 -
Inorganics {m
W 6/€ £330 13300 53583580101 | 9603 9503 17,600 50 ASL
ANTIMONY 7 0.53 J 0.53 J 53553580301 0.53 0.53 2.05 3 0.18 NO BSL
ARSENIC 6/6 2.4 3.8 53583580101 3.17 3.17 3.6 10 0.38 NO BSL
BARIUM /6 27.9 79.7 $3553580301 47.4 47.4 39 160 0.498 NO BSL
1/6 37 3.7 53553580301 2.25 0.67 0.24 0.8 ASL
CALCIUM 6/6 73 2960 53533880301 1350 1350 314 NA — NO EN
6/5 12.1 15.2 $3S535B0101 15.9 15.9 19.3 0.4 ASL




SELECTION OF ECOLOGICAL COPCs IN SURFACE SOIL

TABLE 2-7

3

“-- Ungwallable; background concantrations are not available for erganic chemicals and an EEQ could not bs caleulated due to the lack of a surtace soil screening value.
Shaded name indicates that the constitusnt was selected as a COPC. Shaded values indicate that the site concantration(s) exceeds this particular criterion.
The background concentrations are presented for intormatianal purposes only and were not used in the selaction of COPCs.

J = Estimated concentration,

Mo W W R —

or Seloction as & COPC:

ASL = Above COPC scresning level.
NTX = No toxicity information available.

For Elimination as a COPC:

BSL = Below COPC scraening laval

EN = Essanrttal Nutrient

Sample and duplicate were counted as ane sample when caleulating the frequency of detection.
Sarple and duplicate were counted as saparate samples in determining the minimum and maximum concantrations.
The average of all results was calculated using one-half of tha reporting limit for non-getected samples.
Saurce of the backgraund concentrations is Atlantic, April 1895. Background concentratians ot Inorganics in Sail - NS8-NLON.
The ecological efiects quotiant was calculated by dividing the maximum concentration by the screaning value,
Ratienale codes for contaminant sefection or deletion:

PAHs were evaluated by companng the maximum PAHs concentration n sample S3SB3TW2801 o the total PAHS screenirg vaiue of 1,000 pgrkg.

8 DDD/DOEDDT were evaluated by comparing the maximum total DRD/DDEODT concertration 1n sample S33S3ITWZ701 1 the DDTR scresning vaue of 5.000 pgrkg.

Associated Samples:
S38838Bo1CH1
$358835B02C1
53553580301
S33335BO3C1-D

S3853TW2701
83553TW2801
S3883TwW2ecH

SITE 3 - NSA SOIL ROD
NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 2
- Sampls Surface Rationale for
Chemlcal Detected in Surface | Detsction Minimum Maximum Contalning ‘“’"“’;g' of A“':’?’ | Background Soil Ez‘;,::g:z" Retain | chemical
Soil Frequency'” | Concentration'® | Concentration” |  Maximum :‘o' I:. @ | Concentration®® | Screening o C;'P::? Salection or
Concentration esults | Results Value Quotien Elimination*
4/8 4.1 8.8 53553580201 6.9 5.54 7 g 0.96 NO BSL
6/8 16.4 65.6 S35535B0301t 25.7 25.7 17.9 36 ASL
B/6 9060 16300 53553580101 12518 12518 16,800 NA -- NTX
6/6 122 J 192 J S$3553880301 43.9 43.5 17.5
6/6 2280 3930 S3S8S35B0201 3073 3073 2,480
6/6 139 J 408 J S3853SB0301 203 203 172
46 0.09 3J S3S835B0301 1.14 0.78 0.085
36 11.2 J 194 J S3S83SBO3N 12.2 2.8 5
G/8 1230 2320 53883880201 1671 1671 669
4/6 0.57 J 0,72 J 53553580301 0.57 0.46 0.445
2/6 1.1 1.8 53583580301 1.33 0.52 0.385
6/6 09 121 S3553TW2801 103 103 16.5
6/ 18.3 335 J 53553880301 53.1 53.1 33.3
B/6 37,2 902 S35835RD301-D) 181 181 25.5




TABLE 2-8

SELECTION OF ECOLOGICAL COPCs IN SEDIMENT
SITE 3 - NSA SOIL ROD
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 QF 2
Sampls i Rationals for
Chamical Detactad in Surface | Detaction Minimum Maximum Contai?-ling A;Malgle ot Average of Background :’d'm?m E;ﬂ:gtal Retain as Chemical
Soil Frequency''!| Concentration'® | Concentration® Maximum osltive |0 Results™| Concentration™ c‘r"o ning ¢ aCOPC? | Selsction or
: Concentration Results slue Quotien - Efimination’®
116 16 J - 16 J S3SB3ITW2501 16 300 B i)
1/6 59 4 59 J S3ISSITW2901 59 307 - -
6 25 J 310 J S35SaTW2901 124 161 . —
115 310 J 310 J S3SS3TW2301 a1 349 - 0
5/6 45 ) 1500 S3SS3TW 2901 417 513 - -0
4/6 48 J 2000 $3853TW2901 567 581 - -
5/6 74 4 2600 S35S3TW2901 816 678 - -7
476 87 J 1200 S3583TW2901 427 487 - -t
46 35 J 1000 53553TW2001 286 393 - .y
516 34 J 1200 535535B0801-0 359 337 NA
1/6 140 J 140 ) 53S53TW2001 140 371 NA
56 38 J 1800 53853TW2901 4p4 518 Iy
116 480 480 S5ISSITW2901 480 378 -
16 52 J 524 53553TW2e01 52 ane NA
/6 60 2400 53553TW2901 534 534 - LA
16 91J 91 J 53583TW2901 a1 313 L7
416 100 J 1200 $3I583TW2901 448 501 - 7
1/6 14 14 J S3583Tw2001 14 306 - i
/6 33 1300 $3553TW2901 305 305 - -7
6/6 91 J 3600 S3553TW29D1 761 761 — -
- - 20180 S3553TW2901 —~ - = 1610
/6 8.2 J 210 $3883TW2701 53.8 53.8 - -E
/ 6/6 12 770 53583TW2701 221 221 -
44D 6/6 35 1760 S358ITW2701 533 533 -
TOQT, - - 7580 53583TW2701 B - - 2000
178 17 J 17 J SAESATW2901 17 111 = 237
176 12 J ig J 53553380301-D 12 121 - 3.24
76 55 59 535535803010 52 18.7 - 59.5
GARMA-CHE O1HIANE 16 13 J 13 J 535535B0301-D 13 12.2 . 3.24
Inorganice (mg/ky)
ALUMINUM /6 £330 13300 S35535B0101 9503 | 9603 17,600 58030 0.23 NO B8SL
ANTIMONY ] 0.53 . 053 J 33553580301 05 054 2.05 2 0.27 NO 85l
'ARSENIC 66 2.4 3.8 53553580101 317 317 3.6 979 0.39 NO BSL
56 27.9 79.7 535535B0301 47 4 474 39 48 ASL
m 16 37 3.7 535S3SB0A0T 2.25 0.67 0.24 0.99 ASL
CALCIUM /6 731 2960 53553SB030T 1350 1350 314 NA - NO EN
CHROMIUM 6/6 121 152 53553580101 15.9 5.9 19.3 43 0.45 NO BSL
COBALT 46 4.1 8.6 535535B0201 69 554 7 10 0.86 ND BSL.
6/ 16.4 65.6 53553580301 25.7 25.7 17.9 32 ASL
IRON 6/6 9060 16300 53553580701 12518 12518 16,800 20,000 0.8 ND BSL




TABLE 2-8

SELECTION OF ECOLOGICAL COPCs IN SEDIMENT
SITE 3 - NSA SOIL ROD
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2
Sample Raticnale for
Chemical Detected in Surface | Detsction Minimum Maximum Contalning A;eragic of Average of | Background g:dlrmint E‘;:,m“' Chemical
Frequency'”} Concentration™ [ Concantration® Maximum Holillvo All Results™ Concentration!® ;,.Tn "y o Selaction or
Concentration ssults alue Guotlen Ellmination™
6/6 Z2d 192, 53583580301 439 439 175 36
MAGNESIUM . , &/6 2280 3830 S35535B02H 3073 3073 2,460 NA - % .
MANGANESE .. | &/6 139 J 408 J 53553580301 203 203 172 460 0.88" . _NC BSL
46 0.09 3dJ 53553580301 1.14 0.78 0,055 0.18 ASL
NICKEL 6 11.2 1 19.4 J 535853580301 12.2 8.8 5 22.7 0.85 - ND BSL
POTASSIUM 6/8 1230 2320 S3553580201 1871 1671 669 NA - NO EN
SELENIIM:: 46 0.57 J 0.72 J S SRO30 Q.57 0.46 0.445 1 0.72 NO BSL
26 1.1 1.5 5328356031 1.53 0.52" 0.385 1 ASL
SODIUM - S - /6 O 121 53553TW2801 103 103 16.5 NA - 1 NO EN
6/6 19,3 335 J S3553SBO30 531 531 33.3 57 ASL
%) 37.2 902 53853880301-D 181 181 - 256 121 ASL

s

Jtes; . E
*" Unavaitable; background concentratlons are not avaltable for organic chemicals and an EEQ coukd not b calkculated dus to the lack of a sediment screening value.
Shaded nams indicates that the constituent was selected as a COPC. Shaded values indicats that the site concantration(s) exceeds this particular criterion.
Soil concbntritions were compared to sediment screening levels for the potential to migrate to Stream & based on close proximity.
The backgrouri. encentritiona-are pressmed for Informational purposes only and were not used In tha selection of COPCs.
J = Egtimatad concentretien.”
Sample and tuplicate were counted as one sampis when caleuiating the frequency of detection. .
Sample and gupBcats were counted as seperate samples in detarmining the minimum and meximum concertrations,
The-averaga of all results was calculated using one-half of the reporting kmit for non-cetected samples,
_Source of tha: background concentrations is Atiantic, April 1985. Background concentrations of Inorganics in Soll - NSB-NLON.
The ecological affects-quetisnt was calculated by dividing the maximum concentration by the screening vakse.
Retiormle codes for.coniminart seection or deletion:
For Selection asa COPC: ~
ASL = Above COPC scresning level.
NTX = No toxicity Infotmation available.
For Eimination as a COPC:
BSL = Below COPC screening lavel.
EN = Essertial Hutfiant,
7 PAHs were evaluated by comparing the maximum PAHs concentration in sample S3SBITW2801 to the total PAHs scresning value of 1,600 ug/kg.
8 DDD/DDE/DDT were evakiated by comparing the maximum sum DDD/DDE/DDT concentration In sample SASS3TW2701 to the DDTR screening value of 2,000 ug/kg.
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Associated Samples:
$38838B0101
$35833B0201
53553580301
§3583580301-0
S3883TW2TH
S3883TW2801
S3553TW2901

—
e —y



{()ngm:ﬂ pw s celor cod!

H

308
o

]‘JUBaldwm o
{t : Hill

N :

RS B

: .

: b

g "L Mammatoke
L‘ k- S .
= o
-‘- . - N : \_ w x :. S
-:‘:5 i . B amacuke . oo

= - . )

by %‘ i Tif
g - : iy R -y
: !, - ' Harmonsi E:\ g’

- \
i
- -
[y
b}
a
m
LL .
oF
N
o~
o -
x
9
=]
3F ~
g "
o}
kY
& -
< 1
g
S
e e i L ]

-; {2‘ Ryl y
..:{:"' .
&
Ty
) ;‘17 a 2000 4000
e T SCALE IN FEET
ARG £ Lo SOURCE: QUADRANGLE MAP UNCASTVILLE, CONMECTICUT 1884,
DRAWN BY DATE ) CONTRACT MO. OWNER NO.
DM 12/10/03 Tetra Tech NUS, Inc. 2863 0816
CHECKED BY  DATE APPRO ¥ DATE
ﬁ{i@, iz hzle™
COST/SCHED—AREA LOCATION MAP APPROVED BY DATE
YT eaoro:mc_or:emgcan
SCALE . N DRAWING NO. REV.
AS NOTED FIGURE 2-1 Q|




L

ACAD: 4286CM11.dwg 12£11£03 MF_PIT

__—-—xr_$__.——

LEGEND:
— — — — LOWER SUBASE REMEDIAL INVESTIGATION
BALDWN HILL ZONE BOUNDARY
NOTES:

1. SITE AND STUDY AREA LOCATIONS WERE TAKEN
FROM THE FOLLOWING REPORTS:

— FEDERAL FACIUTY AGREEMENT UNDER CERCLA 120,
NAVAL SUBMARINE BASE. NEW LONDON, CONNECTICUT

— FINAL INITAL ASSESSMENT STUDY (ENVIRODYNE, MARCH 1983)

— HYDROGEOLOGIC INVESTIGATION UNDERGROUND STORAGE
TANKS OT-4, 0T-7, OT-8, OT-9, AND S4—H
(FUSS & O'NEILL, SEPTEMBER 1989)

— PHASE | REMEDIAL INVESTIGATION (ATLANTIC, AUGUST 1992)

- SITE CHARACTERIZATION REPORT FOR OT—-10, BUKDING 325,
AND BUILDING 89 (HNUS, APRIL 1985)

— DRAFT FINAL SUPPLEMENT TO INITIAL ASSESSMENT STUDY
(NAVAL FACULITIES ENGINEERING SERVICE CENTER, APRIL 1995)
— REMOVAL SITE EVALUATION FOR QUAY WALL (HNUS, MAY 1995)

2 SITE AND STUDY AREA BOUNDRIES ARE APPROXIMATE.
SITE 1 — CONSTRUCTION BATTALION UNIT (CBU) DRUM STORAGE AREA

SITE 2~ (A} AREA A LANDFILL AND
B8) AREA A WETLAND

STE3 - Ag AREA A DOWNSTREAM WATER COURSES AND
B) OVERBANK DISPOSAL AREA (DBDA)
NEW SOURCE AREA (NSA)

SITE 4 - RUBBLE FILL AREA AT BUNKER A—85
SITE & — DEFENSE REUTIUZATION AND MARKETING OFFICE (DRMO)
SITE 7 - TORPEDO SHOPS
SITE 8 - GOSS COVE LANDFILL
SITE 9 — QLY WASTEWATER TANK (0T-5)
SITE 10 — LOWER SUBASE-FUEL STORAGE TANKS AND TANK S4—H
SITE 11 — LOWER SUBASE-POWER PLANT OIL TANKS
SITE 13 - LOWER SUBASE—BUILDING 79 WASTE OIL PIT
SITE 14 ~ OVERBANK DISPOSAL AREA NORTHEAST {(OBDANE)

SITE 15 — SPENT ACID STORAGE AND DISPOSAL AREA (SASDA)
SITE 18 — HOSPITAL INCINERATORS

SITE 17 — HAZARDOUS MATERIALS/SOLVENT STORAGE AREA (BULDING 31
SITE 18 — SOLVENT STORAGE AREA (BUILDING 33)

SITE 19 — SOLVENT STORAGE AREA (BUILDING 38)

SITE 20 — AREA A WEAPONS CENTER

SITE 21 — BERTH 16

SITE 22 - PIER 33

SITE 23 — FUEL FARM

SHE 24 — CENTRAL PAINT ACCUMULATION AREA (BUILDING 174)
SITE 25 — LOWER SUBASE—CLASSIFIED MATERIALS INGINERATOR

4] 800 1600
e ———
SCALE IN FEET
REVISIONS BY CHKD APPD REFERENCES DRAWN BY DATE — CONTRACT NO. OWNER NO.
S o B DM 12/10/03 Tetra Tech NUS, inc. 4286 0841
CHECKED BY DATE APPRO ay DATE
SITE LOCATION MAP 740 12ljzfo
COST/SCHED—AREA NSB—NLON APPROVED BY DATE
1 3 GROTON, CONNECTICUT
AS%TED DRAWING NO. FIGURE 2_2 REV.
FORM CADD NO. THHUS_BH.DGN -— REY 0 - lf20/98 .
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FIGURE 2-7

ECOLOGICAL CONCEPTUAL SITE MODEL
SITES- NSA
NSB NLON, GROTON, CONNECTICUT
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0 = COMPLETE EXPOSURE PATHWAY; WiLL BE EVALUATED INDIRECTLY 8Y COMPARING GROUNDWATER DATA TO SURFACE WATER SCREENING CRITERIA.
E = COMPLETE EXPOSURE PATHWAY; WILL BE EVALUATED INDIRECTLY BY COMPARING SURFACE SOil. GATA TO SEDIMENT SCREENING CRITERLA.
B = COMPLETE EXPOSURE PATHWAY: WILL BE EVALUATED DIRECTLY.

Blank space indicates incomplete exposure pathway or ralatively insignificant, or not applicabie potential exXposure.

"iNew source area located adjacent to Stream 5 In Site 3 - Area A downstream watercoLrses.
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3.0 RESPONSIVENESS SUMMARY

3.1 RESPONSIVENESS SUMMARY

The Responsiveness Summary is a concise and complete summary of significant comments received
from the public and includes responses to these comments. In addition, this summary provides the
decision makers with information about the views of the community. It also documents how the Navy and
CTDEP considered public comments during the decision-making process and provides answers to
significant comments. In accordance with the guidance in Community Relations in Superfund: A
Handbook (EPA, 1992), the Responsiveness Summary was prepared after the public comment period,
which ended on August 17, 2004.

3.2 OVERVIEW

The Proposed Plan (Navy, 2004), as presented to the public, identified NFA for Site 3 - NSA soil under
CERCLA. NFA was recommended for Site 3 - NSA soil because petroleum contamination is excluded
from CERCLA. The Navy’s plan for addressing the petroleum-contaminated soil is provided in Appendix
B.

3.3 BACKGROUND ON COMMUNITY INVOLVEMENT

The public comment period for the proposed action for Site 3 - NSA seil began on July 16, 2004 and
ended on August 17, 2004. A public meeting was held on July 27, 2004 at the Best Western Olympic Inn
on Route 12, Groton, Connecticut to accept verbal commenis on the proposed action. No comments
were received during the public meeting or comment period; therefore, no revisions to the proposed
remedies were required. '

34 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND
NAVY RESPONSES

No comments were received during the public meeting or comment period on the proposed remedies for
Site 3 - NSA soil.

120305/P 3-1 CTO 0841
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